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PREFACE 

This Standard was prepared by the Joint Standards Australia Standards 
New Zealand Committee WS-014, National Plumbing and Drainage, to 
provide a suitable Standard for domestic-type plumbing and drainage. 

This Standard incorporates Amendment No. 1 {November 2002), Amendment 
No. 2 (July 2004), Amendment No. 3 (February 2006) and Amendment No. 4 
(July 2006). Ttie changes required by the Amendments are indicated in the 
text by a marginal bar and amendment number against the clause, note, 
table, figure or part thereof affected. 

The objective of this Standard is to describe in a simplified way the 
installation requirements for hot and cold water services, sanitary plumbing 
and drainage and stormwater drainage. Alternative systems are not included 
in this document and reference should be made to the relevant Parts of 
AS/NZS 3500. 

The Standard incorporates extracts from the National Plumbing and Drainage 
Standards to suit domestic plumbing installation. Readers of this Standard 
are advised that some network utility operators may have additional or varied 
requirements to those described herein. 

Section 5 of this Standard is a Building Code of Australia primary referenced 
Section by way of BCA Amendment 8 to be published by 1 January 2001 . 

Statements expressed in mandatory terms in notes to tables and figures are 
deemed to be requirements of this Standard. Other notes are informative 
only. 

Support and contribution is acknowledged from Master Plumbers Australia, 
Exhibition Street, Melbourne. 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 



Australian/New Zealand Standard 
Plumbing and drainage 



Part 5: Domestic installations 



SECTION 1 SCOPE AND GENERAL 

1.1 SCOPE 

This Standard sets out the requirements for the Installation of hot and cold 
water supply, sanitary plumbing and drainage and stormwater drainage, for 
domestic plumbing work. 

This Standard does not apply to water services for fire fighting, such as 
hydrants, hose reels and sprinkler systems. 

Sections 1 to 4 of this Standard are taken from AS/NZS 3500 Parts 1.2, 2.2, 
and 4.2. Where there is any conflict between provisions in this Standard, 
Parts 1.2, 2.2, and 4.2 shall prevail. Section 5 of this Standard is based on 
AS/NZS 3500.3.2, and includes design information. Consequently, it is 
recommended installations be based exclusively on either Section 5 or 
AS/NZS 3500.3.2. 

Illustrations used in this Standard are diagrammatic only and have been 
chosen without prejudice. 

1.2 REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS 

1056 Storage water heaters 

1056.1 Parti: General requirements 

1074 Steel tubes and tubulars for ordinary service 

1167 Welding and brazing — Filler metals 

1167.1 Part 1: Filler metal for brazing and braze welding 

1 170 Minimum design loads on structures 

1170.3 Part 3: Snow loads 

1254 Unplasticized PVC (UPVC) pipes and fittings for storm and 

surface water applications 

1273 Unplasticized PVC (UPVC) downpipe and fittings for rainwater 

1289 Methods of testing soils for engineering purposes 

1289.5 Part 5: Soil compaction and density tests 
1289.5.4.1 Part 5.4.1: Compaction control test — Dry density ratio, moisture 
variation and moisture ratio 
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1289.5.6.1 Part 5.6.1: Compaction control test — Density index method for a 
cohesionless material 

1 31 9 Safety signs for the occupational environment 

1345 Identification of the contents of pipes, conduits and ducts 

1361 Electric heat-exchange water heaters — For domestic applications 

1379 Specification and supply of concrete 

1397 Steel sheet and strip — Hot-dipped zinc-coated or aluminium/ zinc- 

coated 

1432 Copper tubes for plumbing, gasfitting and drainage applications 

1449 Wrought alloy steels— Stainless and heat resisting steel plate, 

sheet and strip 

1478 Chemical admixtures for use in concrete, mortar and grout 

1778.1 Parti: Admixtures for concrete 

1566 Copper and copper alloys — Rolled flat products 

1604 Timber— Preservative treated — Sawn and round 

1631 Cast grey and ductile iron non-pressure pipes and pipe fittings 

1646 Elastomeric seals for waterworks purposes 

1646.1 Parti: General requirements 

1684 National Timber Framing Code 

1690 Rules for the safe design, construction and performance of 
domestic oil-fired appliances 

1691 Domestic oil-fired appliances — Installation 

1741 Vitrified clay pipes and fittings with flexible joints — Sewer quality 

1761 Helical lock-seam corrugated steel pipes 

1762 Helical lock-seam corrugated steel pipes — Design and installation 

1834 Material for soldering 

1834.2 Part 2: Flux-cored solders 

2032 Code of practice for installation of UPVC pipe systems 

2033 Installation of polyethylene pipe systems 

2439 Perforated plastics drainage and effluent pipe and fittings 

2439.1 Part 1: Perforated drainage pipe and associated fittings 

2492 Cross-linked polyethylene (PE-X) pipe for hot and cold water 

applications 

2700 Colour standards for general purposes 

2712 Solar water heaters — Design and construction 

2870 Residential slabs and footings — Construction 

2984 Solar water heaters — Methods of test for thermal performance- 

Outdoor test method 
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3142 Approval and test specification — Electric water heaters 

3517 Capillary fittings of copper and copper alloy for non-pressure 

sanitary plumbing applications 

3571 Glass filament reinforced thermosetting plastics (GRP) pipes — 

Polyester based — Water supply, sewerage and drainage 
applications 

3648 Specification and methods of test for packaged concrete mixes 

3600 Concrete structures 

3660 Protection of buildings from subterranean termites 

3660.1 Parti: New buildings 

3673 Malleable cast iron threaded pipe fittings 

3688 Water supply — Copper and copper alloy body compression and 

capillary fittings and threaded-end connectors 

3725 Loads on buried concrete pipes 

3795 Copper alloy tubes for plumbing and drainage applications 

3996 Metal access covers, road grates and frames 

4032 Thermostatic mixing valves — Materials, design and performance 

requirements 

4058 Precast concrete pipes (pressure and non-pressure) 

4060 Loads on buried vitrified clay pipes 

4176 Polyethylene/aluminium and cross-linked polyethylene/ aluminium 

macro-composite pipe systems for pressure applications 

4234 Solar water heaters — Domestic and heat pump — Calculation of 

energy consumption 

4552 Gas water heaters 

(AG 102) 

5601 Gas installations 

(AG 601) 

AS/NZS 

1167 Welding and brazing— Filler metals 

1167.2 Part 2: Filler metal for welding 

1260 PVC pipes and fittings for drain, waste and vent applications 

1477 PVC pipes and fittings for pressure applications 

1 546 On-site domestic wastewater treatment units 
1546.1 Parti: Septic tanks 

1547 On-site domestic wastewater management 

1866 Aluminium and aluminium alloys — Extruded rod, bar, solid and 

hollow shapes 
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2179 Specification for rainwater goods, accessories and fasteners 

2179.1 Parti: Metal shape or sheet rainwater goods, and metal 

accessories and fasteners 
2179.2(lnt) Part 2: PVC rainwater goods and accessories 

2280 Ductile iron pressure pipes and fittings 

2312 Guide to the protection of iron and steel against exterior 

atmospheric corrosion 

2566 Buried flexible pipelines 

2566.1 Part 1: Structural design 

2642 Polybutylene pipe systems 

2642.2 Part 2: Polybutylene (PB) pipe for hot and cold water 

applications 

2642.3 Part 3: Mechanical jointing fittings for use with polybutylene (PB) 

pipes for hot and cold water appliances 

2648 Underground marking tape 

2648.1 Parti: Non-detectable tape 

2845 Water supply — Backflow prevention devices 

2845.1 Part 1: Materials, design and performance requirements 

2878 Timbers — Classification into strength groups 

3000 Electrical installations 

3500 National plumbing and drainage 
3500.0 PartO: Glossary of terms 

3500. 1.2 Part 1 .2: Water supply—Acceptable solutions 

3500.2.2 Part 2.2: Sanitary plumbing and drainage — Acceptable solutions 

3500.3.2 Part 3.2: Stormwater drainage — Acceptable solutions 

3500.4.2 Part 4.2: Hot waters supply systems — Acceptable solutions 

3879 Solvent cements and priming fluids for use with unplasticized 

PVC (uPVC) pipes and fittings 

4020 Products for use in contact with drinking water 

4129 Fittings for polyethylene (PE) pipes for pressure applications 

4130 Polyethylene (PE) pipes for pressure applications 
4305 Energy efficiency — Domestic type hot water systems 

4327 Metal-banded flexible couplings for low-pressure applications 

4401 High-density polyethylene (PE-HD) pipes and fittings for soil and 

waste discharge (low and high temperature) systems inside 
buildings — Specifications 

4455 Masonry units and segmental pavers 

HB 1 14 Guidelines for the design of eaves and box gutters 

NZS 

3107 Specification for precast concrete drainage and pressure pipes 

3501 Specification of copper tubes for water, gas and sanitation 
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3604 

3631 
3640 

4602 
4603 

4606 
4606.1 

4607 

4613 
4614 
5261 
5807 

5807.2 

NZS/AS 
2033 

NZS/BS 
2494 

3601 

ISO 
8770 



ASTM 
D2846 

A240/ 
A240l\/I 

BS 
5422 



6367 

DIN 
8077 



Code of practice for light timber frame buildings not requiring 
specific design 

New Zealand timber grading rules 

Specification of the minimum requirements of the NZ Timber 
Preservation Council Inc. 

Low pressure copper thermal storage electric water heaters 

Installation of low pressure thermal storage electric water heaters 
with copper cylinders (open vented systems) 

Storage water heaters 

Part 1: General requirements 

Installation of thermal storage electric water heaters: Valve 
vented systems 

Domestic solar water heaters 

Installation of domestic solar water heating systems 

The installation of gas burning appliances and equipment 

Code of practice for industrial identification by colour, wording or 

other coding 

Part 2: Identification of contents of piping, conduit and ducts 

Installation of polyethylene pipe systems 

Specification for elastomeric seals for joints in pipework and 
pipelines 

Specification for carbon steel pipes and tubes with specified room 
temperature properties for pressure purposes 

High-density polyethylene (PE-HD) pipes and fittings for soil and 
waste discharge (low and high temperature) systems inside 
buildings — Specifications 

Chlorinated poly (vinyl chloride) (CPVC) plastic hot- and cold- 
water distribution systems 

Heat-resisting chromium and chromium-nickel stainless steel 
plate, sheet, and strip for pressure vessels 

Method for specifying thermal insulating materials on pipes, 
ductwork and equipment (in the temperature range -40°C to 
+700X) 

Code of practice for drainage of roofs and paved areas 
Polypropylene (PP) pipes: Dimensions 
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8078 

ABCB 
BCA 

DBH(NZ) 

NZBC 

E1/AS1 

G13/AS2 

H1/AS1 

NZMCA 



Types 1, 2 and 3 polypropylene (PP) pipes: General quality 
requirements and testing 

(Australian Building Codes Board) 

Building Code of Australia: Volume 2— Class 1 and Class 10 
Buildings — Housing Provisions 

Department of Building and Housing 

New Zealand Building Code Handbook and Approved Documents 

Surface water (Approved document) 

Foul water (Approved document) 

Energy efficiency 

(New Zealand Ministry of Consumer Affairs, Energy Safety 
Service) 



NZECP New Zealand Electrical Codes of Practice 



1.3 DEFINITIONS 

For the purpose of this Standard the definitions given in AS/NZS 3500.0 
apply, 

1.4 APPLICATION 

1.4.1 Plumbing Code of Australia 

This Standard is referenced in the Plumbing Code of Australia. 

1.4.2 Building Code of Australia 

This Standard may be used as a means of demonstrating compliance with 
the Requirement of Part 3.12.5 of Housing Provisions of the Building Code of 
Australia. 

This Standard will be referenced in the Building Code of Australia by way of 
BCA 2006 to be adopted on 1 May 2006. 

1.4.3 New Zealand Building Code 

This Standard may be used as an alternative solution for compliance with the 
New Zealand Building Code Clause G12, Water Supplies and Clause G13, 
Foul Water. 
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1 .4.4 Classes of buildings 

This Standard applies to buildings as follows: 

In Australia, to Class 1 and Class 10 buildings as defined in the BCA Vol. 2 — 
Housing Provisions. 
NOTES: 

1 The BCA Vol. 2— Housing Provisions classify Class 1 and Class 10 buildings 
as follows: 

Class 1 — one or more buildings, which in association constitute — 

(a) Class la — a single dwelling being 

(i) a detached house; or 

(ii) one or more attached dwellings, each being a building, 

separated by a fire-resisting wall, including a row house, terrace 

house, town house or villa unit; or 

(b) Class 1b— a boarding house, guest house, hostel or the like with a total 
floor area not exceeding 300 m^ and in which not more than 12 persons 
would ordinarily be resident; 

which is not located above or below another dwelling or another Class of 
building other than a private garage. 

Class 10— a non-habitable building or structure being — 

(c) Class 10a— a non-habitable building being a private garage, carport, 
shed, or the like; or 

(d) Class 10b— a structure being a fence, mast, antenna, retaining or free- 
standing wall, swimming pool, or the like. 

2 Users of this Standard should satisfy themselves that the BCA descriptions in 
Note 1 are still relevant and have not been amended. 

In New Zealand, to — 

(i) a detached dwelling; 

(ii) multi-unit dwellings not exceeding three storeys in height; and 

(iii) communal residential community service buildings with a total floor area 
not exceeding 300 m^. 

1.5 TERMITE MANAGEMENT 

NOTES: 

1 This Standard does not cover termite barriers and construction techniques to 
impede and discourage termite attack in buildings. AS 3660.1 contains 
information on protection of new buildings from subterranean termites. 

2 Within Australia termites have a wide geographic distribution and can attack 
cellulose products including timber in service in buildings. Treatment against 
termite attack is a requirement for all new work as set out in the Building Code 
of Australia. Therefore, it is essential that care is exercised during installation 
and that termite barriers (both physical and chemical) are not compromised, 
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SECTION 2 WATER SUPPLY 

2.1 SCOPE OF SECTION 

This Section specifies materials, construction, installation and product 
limitations for cold-water services from the network utility operator's water 
main or on-site storage to the points of discharge. 
NOTE: For further information see AS/NZS 3500. 1.2. 

2.2 EQUIVALENT PIPE SIZES 

Where the nominal size of a pipe is specified in this Standard, an equivalent 
pipe size, for the material to be used, shall be selected from Table 2.1 for 
Australian requirements or Table 2.2 for New Zealand requirements. As an 
alternative, Table 2.3 may be applied to the selection of pipes in either 
country. 

2.3 REFERENCED DOCUMENTS 

The documents referred to in this Section are listed in Section 1, Clause 1.2. 

2.4 SELECTION AND USE OF MATERIALS 

The materials and products used shall be selected to ensure satisfactory 
service for the life of the installation within and outside the property (see 
Figure 2.1). Factors to be taken into account include the following: 

(a) The type of usage likely to occur and the nature of the water to be 
conveyed. 

(b) The nature of the ground or environment and the possibility of chemical 
attack or degradation. 

(c) The physical and chemical or bacterial characteristics of the materials 
and products. 
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TABLE 2.1 
AUSTRALIAN EQUIVALENT PIPE SIZE GUIDE 





Acceptable equivalent size according to material type 


Specified 

nominal 

size 


Copper 


Stainless 
steel 


Galvanized 
steel 


UPVC 
nominal 

size 


ABS 


PEand 
PE-X 

nominal 
size 


PB 

nominal 

size 


PP-R 

nominal 

size 


PE-AL- 

PE 

nominal 

size 


DN 


DN 


DN 


DN 


DN 


DN 


De 


De 


De 


DN 


10 

15 
18 

20 
25 
32 

40 
50 


10 

15 
18 

20 
25 
32 

40 

50 


10 

15 
18 

20 
25 
32 

40 
50 


10 
15 
15 

20 
25 
32 

40 

50 


15 
15 

15 

20 
25 
32 

40 

50 


10 
10 

15 

20 
25 
32 

40 
50 


12 
16 
20 

25 
32 
40 

50 
63 


15 
18 
20 

22 
28 

40 

50 
63 


12 
16 
20 

25 
32 

40 

50 
63 


14 
16 
18 

20 
32 
40 

50 
63 



DN Nominal size 

De Nominal size in plastics pipes Standards 

NOTE: Refer to appropriate Standards for pipe class and equivalent material dimensions. 

TABLE 2.2 
NEW ZEALAND EQUIVALENT PIPE SIZE GUIDE 



Specified 


Acceptable equivalent size according to material type 


nominal 
size 
DN 


Copper 


Galvanized 
steel 


UPVC 

nominal 

size 


ABS 


PEand 
PE-X 


PB 


CPVC 


10 

15 
18 

20 
25 
32 

40 
50 


10 
15 
15 

20 
25 
32 

40 
50 


8 

10 
15 

20 
25 
32 

40 
50 


10 
15 

15 

20 
25 
32 

40 
50 


10 
10 
15 

20 
25 
32 

40 
50 


15 
15 
20 

20 
25 
32 

40 
50 


15 
15 
20 

20 
28 


For information 
on CPVC see 
ASTM D2846 



NOTE; Refer to appropriate Standards for pipe class and equivalent material dimensions. 
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TABLE 2.3 

MINIMUM BORE OF PIPES 
(AUSTRALIA/NEW ZEALAND) 



Size 


Minimum bore 


DN 


mm 


10 


7.0 


15 


10.0 


18 


12.5 


20 


15.0 


25 


20.5 


32 


26.5 


40 


32.5 


50 


44.5 



2.5 LIMITATIONS ON THE USE OF PIPES AND FITTINGS 

2.5.1 General 

Limitations on the use of pipes and fittings shall also comply with the 
manufacturer's installation specifications. 

2.5.2 Acrylonitrile butadiene styrene (ABS) 

The following limitations apply to the use of ABS pipes and fittings: 

(a) Pipes shall not be less than Class 12. 

(b) Moulded fittings shall not be less than Class 15. 

(c) Pipes and fittings shall not be used for a property service. 

(d) Pipes and fittings shall not be used as part of a water meter assembly, 
as a vertical riser off the meter assembly, or as an external standpipe or 
within 1 m either side of a riser or standpipe. 

(e) Pipes and fittings shall not be used within 1 m of the inlet to a water 
heater. 

(f) Pipes and fittings shall not be used within buildings where they are not 
accessible. 

(g) Pipes and fittings shall not be used where subject to freezing. 

(h) Pipes and fittings shall not be used where subject to direct sunlight. 

(i) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 
NOTE: For Class 12 pipes and Class 15 pipes at a material temperature of 20EC, 
the maximum working pressures should be 1.2 MPa and 1.5 MPa respectively. An 
allowance for temperature de-rating should be made. Water service working 
pressures should be de-rated where temperatures exceed 20EC. 

2.5.3 Cast iron fittings (grey cast iron) 

The following limitations apply to the use of cast iron fittings: 

(a) Fittings shall be lined with cement mortar or other authorized material. 
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(b) Fittings shall be provided with a protective coating. 
NOTE: Lining may not be required for fire services. 

2.5.4 Copper 

The following limitations apply to the use of copper pipes and fittings (see 
AS 1432 or NZS 3501): 

(a) Bends in pipes (tubes) shall be of uniform radius and free from wrinkling 
and flattening. 

(b) Copper pipes and fittings complying with AS 1432 shall — 

(i) not be used in a property service or as part of a meter assembly if 
of Type C or Type D; 

(ii) be used only in the hard drawn condition if of Type D, except that 
local annealing incidental to the making of joints is permitted; and 

(iii) not be bent nor used to form compression joints if of Type D. 

2.5.5 Copper alloy 

The following limitations apply to the use of copper alloy pipes and fittings: 

(a) Pipes shall not be used in a property service nor as part of a meter 
assembly. 

(b) Pipes shall not be bent nor used to form compression joints. 

(c) Pipes shall be protected in accordance with Clause 2.12 where installed 
below ground in corrosive areas. 

2.5.6 Ductile iron 

The following limitations apply to the use of ductile iron pipes and fittings: 

(a) Pipes and fittings shall be lined with cement mortar or other authorized 
material. 

(b) Pipes and fittings shall be provided with a protective coating. 

(c) Provide with corrosion protection in accordance with Clause 2.12 where 
installed below ground. 

NOTE: Lining may not be required for fire services. 

2.5.7 Galvanized steel pipes 

The following limitations apply to the use of galvanized steel pipes and 
fittings: 

(a) Pipes and fittings shall be heavy thickness for sizes up to and including 
DN 80 and not less than medium thickness for sizes above DN 80. 

(b) Pipes and fittings shall not be used in a property service, or water 
service (in Australia). 

(c) Pipes and fittings shall not be used in concealed locations. 
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(d) Pipes and fittings shall be provided with corrosion protection in 
accordance with Clause 2.12. 

NOTES; 

1 The risk of rapid corrosion should be considered when selecting galvanized 
steel pipes for any application. 

2 In New Zealand consideration should be given to the durability clause of the 
New Zealand Building Code. 

2.5.8 Macro-composite (PE-A1-PE) (see AS 4176) 

The following limitations apply to the use of macro composite pipes and 
fittings: 

(a) Pipes and fitting shall not be less that PN 14. 

(b) Fittings shall be of an approved type and shall be dezincification 
resistant (DR). 

(c) Pipes and fittings shall not be used as part of a water meter assembly 
or vertical riser. 

(d) Pipes and fittings shall not be used within one metre of the inlet to a 
water heater. 

(e) Pipes and fittings shall not be used where subject to direct sunlight. 

(f) Fittings installed below ground shall be wrapped with an impermeable 
protection tape. 

2.5.9 Polybutylene (PB) 

The following limitations apply to the use of polybutylene pipes and fittings: 

(a) Pipes and fittings shall not be less than Class 16. 

(b) Pipes and fittings shall not be used as part of a water meter assembly 
or vertical riser. 

(c) Pipes and fittings shall not be used within 1 m of the inlet to a water 
heater. 

(d) Pipes and fittings shall not be used where subject to direct sunlight. 

(e) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 

NOTE: Classes and temperature ratings for different working pressures are given 
in AS/NZS 2642,2. 

2.5.10 Polyethylene (see AS/NZS 4130) 

The following limitations shall apply to the use of polyethylene pipes and 
fittings: 

(a) Pipes and fittings shall not be less than PN 12.5. 

(b) Pipes and fittings shall not be used as part of a water meter assembly 
or vertical riser. 

(c) Pipes and fittings shall not be used within 1 m of the inlet to a water 
heater. 

(d) Pipes and fittings shall not be used where subject to direct sunlight. 
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(e) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 
NOTE: For PN 12.5 and PN 16 pipes, at a pipe material temperature of 20X, the 
maximum allowable working pressures should be 1.25 MPa and 1.6 MPa 
respectively. For other classes of pipe, reference should be made to 
AS/NZS 4130. 

2.5.11 Cross-linked polyethylene (PE-X) 

The following limitations apply to the use of cross-linked polyethylene pipes 
and fittings: 

(a) Pipes and fittings shall not be less than PN 16. 

(b) Pipes and fittings shall not be used as part of a water meter assembly 
or vertical riser. 

(c) Pipes and fittings shall not be used within 1 m of the inlet to a water 
heater. 

(d) Pipes and fittings shall not be used where subject to direct sunlight 
(unless UV resistance meets the requirements of the relevant 
Standard). 

(e) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 

NOTE: PN and temperature ratings for different working pressures are given in 
AS 2492, 

2.5.12 Polypropylene (PP-R) 

The following limitations apply to the use of polypropylene pipes and fittings: 

(a) Pipes and fittings shall not be less than PN 16. 

(b) Pipes and fittings shall not be used as part of a water meter assembly 
or vertical riser. 

(c) Pipes and fittings shall not be used within 1 m of the inlet to a water 
heater. 

(d) Pipes and fittings shall not be used where subject to direct sunlight. 

(e) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 

NOTE: PN and temperature ratings for different working pressures are given in 
DIN 8077 and DIN 8078. 

2.5.13 Unplasticized polyvinyl chloride (UPVC) 

The following limitations apply to the use of unplasticized polyvinyl chloride 
pipes and fittings: 

(a) Pipes shall not be less than PN 12. 

(b) Moulded fittings shall not be less than PN 18. 

(c) Pipes and fittings shall not be used for a property service. 

(d) Pipes and fittings shall not be used within 1 m of the inlet to a water 
heater. 
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(e) Pipes and fittings shall not be used as part of a water meter assembly, 
vertical riser or standpipe. 

(f) Pipes and fittings shall not be used where subject to direct sunlight. 

(g) Pipes and fittings shall not be used where subject to freezing. 

(h) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 
NOTE: For PN 12, 15 and 18 pipes, at a materia) temperature of 20°C, the 
maximum working pressures should be 1.2 MPa, 1.5 MPa, and 1.8 MPa 
respectively. For working pressures of other classes of pipes and other 
temperatures, reference should be made to AS 2032. 

2.5.14 Chlorinated polyvinyl chloride (CPVC New Zealand only) 

The following limitations apply to the use of chlorinated polyvinyl chloride 
pipes and fittings; 

(a) Pipes shall not be less than PN 12 and PN 18 for moulded fittings. 

(b) Pipes and fittings shall not be used as part of a water meter assembly 
or vertical riser. 

(c) Pipes and fittings shall not be used within 1 m of the inlet to a water 
heater. 

(d) Pipes and fittings shall not be used where subject to direct sunlight. 

(e) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 

NOTES: 

1 For information on CPVC see ASTM D2846 (for New Zealand only). 

2 In Australia CPVC is used for fire services only. 

2.5.15 Stainless steel 

The following limitations apply to the use of stainless steel pipes and fittings: 

(a) Fittings shall be either — 

(i) copper alloy compression type and be dezincification resistant 
(DR); or 

(ii) stainless steel capillary type manufactured from Grade 304 or 316 
complying with ASTM A240/A240M or AS 1449. 

(b) All bends in pipes shall be of uniform radius and free from wrinkling and 
flattening. 

(c) Bends in pipe sizes up to and including DN 20 shall be made using 
bending machines or tools, and shall have a minimum radius of five 
times the nominal size of the pipe. 

(d) Bends in pipe sizes above DN 20 shall be made only with machines 
incorporating internal plug support. 

(e) Braided flexible connections shall be installed only in accessible 
positions. 

(f) Where installed below ground in corrosive areas, pipes and fittings shall 
be protected. 
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Maintap (ferrule) 



Property boundary 



■'— Water rnain 

FIGURE 2.1 IDENTIFICATION OF PROPERTY SERVICE AND WATER SERVICE 

2.6 JOINTING 

2.6.1 Silver brazing alloy 

2.6.1 .1 Copper and copper alloys 

Silver brazing alloys for capillary jointing of copper and copper alloy pipes 
and fittings shall comply with AS 1 167.1 and shall contain a minimum of 1.8% 
silver and shall a maximum of 0.05% cadmium. 

2.6.1.2 Stainless steel pipes 

Silver brazing alloys for capillary jointing of stainless steel pipes and fittings 
shall comply with AS 1 167.1 and shall contain a minimum of 38% silver and a 
maximum of 0.05% cadmium. 

2.6.2 Soft solders 

The following limitations shall apply to the use of soft solder: 

(a) Soft solder shall not contain more than 0.1% lead by weight. 

(b) Soft solder shall only be used for jointing copper or copper alloy pipes to 
capillary fittings of the long engagement type complying with AS 3688. 

(c) Soft solder shall not be used with coiled annealed pipes. 

NOTE: In certain areas, soft-soldered joints may not be suitable due to the 
chemical composition of the water and, hence, their use may not be permitted. 
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2.6.3 Elastomeric rings 

Elastomeric rings shall be of dimensions, composition and hardness 
appropriate to the materials being jointed and for the particular application. 

2.7 LOCATION OF WATER METERS 

2.7.1 General 

Water meters used for billing purposes shall be located as follows: 

(a) Within tiie property. 

(b) Proximity to street alignment — as near as practicable to the street 
alignment. 

(c) Proximity to isolating valve — positioned immediately downstream of the 
meter-isolating valve. 

(d) Relationship to the water main — directly opposite to the connection and 
at right angles to the water main. 

(e) Within easements — at the front of the property. Where the property 
service is required to be offset within a private easement or right-of-way, 
an isolating valve shall be provided downstream of the offset. 

(f) In other locations — as required by the relevant network utility operator. 

2.7.2 Installation of water meters 
Water meters shall be installed — 

(a) so as to be readily accessible for reading, maintenance or removal and 
be clear of obstacles; 

(b) in a horizontal position unless designed to operate otherwise; and 

(c) so that no branch pipe is closer than the lower outlet bend of the water 
meter assembly. 

2.7.3 Inside buildings 

When a water meter is installed inside a building and water damage may 
result from the removal of the meter, an additional stop tap shall be fitted 
adjacent to the meter outlet. 

2.7.4 Below ground 

Water meters installed below ground level shall be located in a chamber that 
has — 

(a) a cover that is capable of being removed by one person; and 

(b) a base that enables drainage. 

2.7.5 Protection 

Where liable to vehicular damage, water meters shall be protected. 

2.7.6 Electrical safety precautions 

When uncoupling meter connections, the precautions in Clause 2.8 shall be 
observed. 

2.7.7 Support 

Meters DN 50 or larger, shall be supported independently of the piping. 

COPYRIGHT 



AS/NZS 3500.5:2000 



2.7.8 Frost protection 

Water meters and meter assemblies located in frost-sensitive areas shall be 
protected against damage caused by freezing of water. 

2.8 INSTALLATION OF COLD WATER SERVICE— ELECTRICAL SAFETY 
PRECAUTIONS (EARTHING) 

Before any existing metallic water service pipe, which forms part of an earth 
electrode for an electrical installation, is cut or uncoupled, the following 
precautions shall be taken to reduce the risk of electrical shock: 

(a) The main switch or switches on the premises shall be switched off and a 
tag reading ' DANGER DO NOT SWITCH ON ' shall be attached over the 
switch. 

(b) A bridging conductor, fitted with suitable clamps and having a current 
rating of not less than 70 A, shall be connected across the intended 

gap- 

(c) Where the clamps are to be connected, the pipe shall be cleaned to 
bare metal. 

(d) The electrical bridge shall not be broken or removed until all work on the 
water service is completed and continuity of the metallic service pipe is 
restored. 

(e) Where any existing metallic service pipe is to be replaced in part or in 
its entirety by plastics pipe, other non-metallic fittings or couplings, by 
the use of PTFE plastic tape on joints, the work shall not commence 
until the earthing requirements have been checked by an electrical 
contractor and modified if necessary. 

2.9 PROXIMITY TO ELECTRICAL CABLES, GAS PIPES AND OTHER 
SERVICES 

2.9.1 Electrical cables, gas pipes and drains 

2.9.1.1 Water services 

Above-ground and below-ground services shall be installed so that — 

(a) no potential safety hazard is created when in close proximity to other 
services; and 

(b) access for maintenance and potential branch insertions is not impaired 
by the other services. 

2.9.1.2 Crossover 

Any below-ground crossover of another service by a water service shall — 

(a) cross at an angle of not less than 45°; 

(b) have a vertical separation of not less than 100 mm; and 

(c) be suitably marked with bricks or warning tape in accordance with 
AS/NZS 2648.1. 

NOTE: The proximity to other services will vary, depending on the type and size 
of the services affected and the requirements of the network utility operator. 
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2.9.1.3 Drains 

Water services pipes shail not be laid in, or through, any drain. 

Water pipes may be laid in the same trench as a drain (see Figure 2.2) 
provided the following conditions are observed: 

(a) The water service pipe shall be located on a shelf or ledge, excavated 
at one side of the trench not less than 50 mm from the continuation of 
the trench, or on compacted bedding. 

(b) The underside of the water service pipe is at least 100 mm above the 
top of the drain. 



Excavated backfill 




Water service 



Compacted pipe overlay 
(See Clause 4.28.2) 



Drain (See Figure 4.7 
and Clause 4.28) 



DIMENSIONS IN MILLIMETRES 



FIGURE 2.2 TYPICAL LAYING OF WATER SUPPLY PIPING 
IN SAME TRENCH AS SANITARY DRAINS 



2.10 ISOLATiNG VALVES 

2.10.1 Location 

Water services shall have isolating valves installed in locations as listed in 
Table 2.4. 

2.10.2 Maintenance 

Isolating valves within the property shall be installed so that they are 
accessible. 
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TABLE 2.4 
ISOLATING VALVES FOR WATER SERVICES 



Location 


Type of valve 


GENERAL 








At the water main — 








(a) tapping 






Stop valve or stop tap 
(see Note 2) 


(b) tee insertion 






Stop valve 


At the nneter/property boundary (with 


n 1 m of the water 


Stop valve 


meter on the customers' supply) (see 


Note 1) 






At the flushing cistern 






Stop valve 


At each appliance 






Stop valve 


At each backflow prevention device 






Stop valve 


At each thermostatic mixing valve 






Stop valve 


At each pressure limiting valve 






Stop valve 


At each appliance or apparatus 






Stop valve 


At each pumping apparatus 






Stop valve 


At each storage tank (inlet) 






Stop valve 


At each storage tank outlet (where Cc 


ipacity exceeds 


50 L) 


Stop valve 


At each take-off point to an irrigation 


system 




Stop valve 



NOTES: 

1 A stop valve and non-return valve may be used in lieu of a stop tap. 

2 A stop valve is a valve that can be operated to stop the flow in a pipeline and 
includes stop taps, ball valves, gate valves and the like. 

2.1 1 DEPTH OF COVER IN PRIVATE AREAS 

2.11.1 General 

Where water services pipes are installed below ground in a private property, 
the minimum cover shall comply with Table 2.5 and Figure 2.3. 

2.11.2 Bedding and backfill 

The water services shall be surrounded with not less than 75 mm of 
compacted sand, or fine-grained soil, with no hard-edged object permitted to 
come in contact with or rest against any pipe or fitting. 

Any backfill within 300 mm of the top of the pipe shall be free from builder's 
waste, bricks, concrete pieces, rocks or similar material, which would be 
retained on a 75 mm sieve. 

Unless specified to the contrary, copper and stainless steel pipelines may be 
installed in soil excavated from the trench in which it is to be installed, 
providing the soil is compatible with copper and stainless steel and free from 
rock and rubble. 
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TABLE 2.5 
MINIMUM COVER 



Location 


Minimum cover 
mm 


Subject to vehicular traffic 
Under houses or concrete slabs 
All other locations 


300 
75 
225 



NOTES: 

1 Water service pipes with flexible joints laid below ground, in sandy 
conditions, may require a minimum cover of 600 mm. Checl< with 
manufacturer. 

2 Climatic conditions and material type should be addressed for depth 
of cover. 



Compacted pipe 
overlay — — — 



— Pipe overlay 




Compacted pipe 
side support — — 



Compacted pipe, 
bedding- 



Underlay depth 
75 min. 



D + 150 min. 



NOTE: For further details see Clause 4.28. 
DIMENSIONS IN MILLIMETRES 

FIGURE 2.3 TYPICAL INSTALLATION IN A TRENCH 

2.12 CORROSIVE AREAS 

2.12.1 External protective coatings 

External coatings used for the protection against corrosion of pipelines 
buried in corrosive areas shall — 

(a) be impervious to the passage of moisture; 

(b) be resistant to the external corrosive environment; 

(c) be resistant to abrasion by the surrounding fill; and 
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(d) not contain any material that could cause corrosion to the underlying 
pipes or fittings. 
NOTE: Polyethylene sleeving used to protect underground pipelines may require 
additional protection if installed in rocky or stony ground. 

2.12.2 Galvanic corrosion 

Where ferrous and non-ferrous pipes or fittings are joined together below 
ground, protection against galvanic corrosion shall be provided by — 

(a) fitting a plastic connector or a short length of plastic pipe between the 
dissimilar metals, for threaded type joints; or 

(b) fitting an insulating gasket between flanges, insulating sleeves along the 
bolts, and insulating washers under the bolthead and nut, for flanged- 
type joints. 

NOTE; See also Clause 2.8 for electrical safety precautions. 

2.13 CONCEALED PIPING 
2.13.1 Wall 

2.13.1.1 General 

Water service pipes located in timber-framed or metal-framed walls shall be 
installed in accordance with the requirements of this Clause. 

2.13.1.2 Pipe material 

The pipe material shall be copper of not less than NZS3501, Type C 
(AS 1432), copper alloy, macro-composite, stainless steel, polybutylene, 
polypropylene, polyethylene, cross-linked polyethylene, polyvinyl chloride or 
chlorinated polyvinyl chloride. 

2.13.1.3 Timber framework 

Drilled holes or notches in timber studs or plates shall be in accordance with 
AS 1684 or NZS 3604 and the following: 

(a) With metal piping Where metal pipes are to be used, drilled holes shall 
be accurately sized so as to firmly fix in position fully lagged pipes. 
Where unlagged pipes are used, a collar of lagging material or a neutral 
cure silicone sealant shall be used to fill the annular space. 

(b) With non-metallic piping Where non-metallic pipes are to be used, 
drilled holes shall be accurately sized to allow free longitudinal 
movement of the pipe through the hole. 

2.13.1.4 Metal framework 

Holes to be drilled in metal studs or plates shall be accurately sized to enable 
suitable grommets, lagging, or a short sleeve of oversize pipe firmly secured 
in the framework, to be inserted around the pipe to ensure no direct contact 
between the pipe and framework but to allow free longitudinal movement of 
the pipe through the grommet, lagging or sleeve. 
NOTE: Silicone sealant is not a substitute for a grommet or sleeve. 
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2.13.2 Chases, ducts or conduits 

Water service pipes located in chases, ducts or conduits within walls or floors 
of masonry or concrete construction shall be installed in accordance with the 
following; 

(a) Material shall be copper of not less than NZS 3501, Type C (AS 1432), 
copper alloy, macro-composite, stainless steel, polybutylene, 
polypropylene, cross-linked polyethylene, polyethylene, polyvinyl 
chloride or chlorinated polyvinyl chloride. 

(b) Pipes in chases should be continuously wrapped with an impermeable 
flexible material. 

NOTE: Continuously wrapped may depend on type of material and its 
application (check with manufacturer) in particular protection against termite 
infestation should also be considered. 

(c) Ducts shall be fitted with removable covers. 

(d) Conduits embedded in wails or floors shall comply with the 
requirements of the Australian and New Zealand building Codes, as 
applicable. 

2.13.3 Under concrete slabs 

Water service pipes located beneath concrete slabs-on-the ground comply 
with the following: 

(a) Material shall be copper not less than NZS 3501, Type B (AS 1432), 
copper alloy, macro-composite stainless steel, polybutylene, 
polypropylene, cross-linked polyethylene, polyethylene, polyvinyl 
chloride or chlorinated polyvinyl chloride. 

(b) Pipes shall be laid in a narrow trench on a bed of sand or fine-grained 
soil placed and compacted in a manner that will not damage the piping. 
There shall be a minimum distance of 75 mm between the pipe and the 
underside of the slab. 

(c) The pipe ends shall be crimped or capped prior to the pouring of 
concrete and measures shall be taken to protect the exposed pipe from 
damage. 

(d) Any piping that penetrates the slab shall be at right angles to the 
surface of the slab and shall be lagged with an impermeable, flexible 
plastics material of not less than 6 mm thickness for the full depth of the 
slab penetration. 

(e) Metal pipe shall be continuously lagged with an impermeable material. 

(f) Soft-soldered joints shall not be permitted. 

(g) The number of joints shall be kept to a minimum. 

NOTE: For protection against termite infestation see Clause 1.6 and AS 3660.1. 
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2.13.4 Protection against freezing 

2.13.4.1 Pipes located inside buildings 

Wherever possible the pipes should be installed so as to avoid those areas 
of the building that are difficult to keep warm and where temperatures are 
likely to fall below freezing. These areas would include — 

(a) unheated roof spaces; 

(b) unheated cellars; 

(c) locations near windows, ventilators or external doors where cold drafts 
are likely to occur; and 

(d) locations in contact with cold surface such as metal roofs, metal 
framework, or external metal cladding materials. 

2.1 3.4.2 Piping located outside buildings 

All pipes and fittings shall be buried to a minimum depth of 300 mm. Where 

this cannot be achieved, the piping shall be covered with waterproof 

insulation or shall be provided with trace heating 

NOTE: Trace heating methods include thermostatically controlled electric 

resistance heating, self-limiting electric tape heating and hot water or steam 

heating, 

2.13.4.3 Piping located on metal roofs 

Pipes shall not be installed in direct contact with metal roofs. Where it is 
necessary to run piping across a metal roof, it shall be raised above the roof 
and surrounded with waterproof insulation of the minimum thickness given in 
Table 3.2. 

2.14 SUPPORT AND FIXING OF PIPES— ABOVE THE GROUND 

2.14.1 General 

Water service pipes installed above the ground, shall be retained in position 
by brackets, clips or hangers. 

2.14.2 Brackets, clips and hangers 

Brackets, clips and hangers shall— 

(a) be formed of a suitable material; 

(b) be designed to withstand the applied loads; 

(c) be securely attached to the building structure and not to any other 
service; 

(d) where exposed to a corrosive environment, be protected against 
corrosion; 

(e) be of like material or lined with a non-abrasive, inert material for that 
section where contact with the piping may occur; 

(f) clamp the pipe securely to prevent movement, unless designed to allow 
for thermal movement; 

(g) be restrained to prevent lateral movement; 

COPYRIGHT 



31 AS/NZS 3500.6:2000 

(h) be installed so that no movement can occur while a valve is being 
operated and so that the weight of the valve is not transferred to the 
pipe; and 

(i) be designed to support piping, in accordance with manufacturers' 
temperature range specifications. 

2.14.3 Prohibited supports 

Pipes shall not be supported by brazing, welding short sections of any 
material to the pipe surface, clamping, or welding to adjacent pipes. 

2.14.4 Spacing 

Water service pipes shall be supported and fixed at intervals complying with 
Table 2.6. 



TABLE 2.6 
SPACING OF BRACKETS AND CLIPS 







Maximum 


spacing of brackets an 


d clips, m 










UPVC, polyethylene, 






Nominal 
pipe size 

DN 


Copper, 

copper 

alloy and 

stainless 

steel 

pipes 


Galvanized 

steel and 

ductile iron 

pipes 


cross-linked 

polyethylene, 

poiybutylene and 

polypropylene pipes 


Macro-composite 




Horizontal 

or graded 

pipes 


Vertical 
pipes 


Horizontal 

or graded 

pipes 


Vertical 
pipes 


10 


1.5 


— 


0.50 


1.00 








14 


— 


— 


— 


— 


1.20 


1,50 


15 


1.5 


2.0 


0.60 


1,20 


— 


— 


16 


— 





0.60 


1.20 


1.20 


1.50 


18 


1.5 


— 


0.60 


1.20 


1.30 


1.70 


20 


1.5 


2.0 


0.70 


1,40 


1.50 


1,90 


22 


— 


— 


0.70 


1.40 








25 


2.0 


2.0 


0.75 


1.50 


1.60 


2.00 


32 


2.5 


2.5 


0.85 


1.70 


1.70 


2.20 


40 


2.5 


2.5 


0.90 


1.80 


2.00 


2.60 


50 


3.0 


3.0 


1.05 


2.10 


2.20 


2.80 


63 


— 


— 


— 


~ 


2.40 


3.00 



NOTE: Due to water pressure effects, additional brackets, clips or hangers complying 
with Clause 2.14.2 may be required to prevent movement. 



2.15 STANDPIPES 

Standpipes shall not be smaller than DN 15, and shall be connected 
downstream of the lower outlet bend of the water meter assembly. 

All standpipes connected to the water service pipe shall be securely 
supported by fixing to walls of buildings or other rigid supports. 

Standpipe taps shall be at a height of not less than 450 mm above the 
ground surface or the top of a disconnector gully as applicable. 
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2.16 PROTECTION OF POTABLE (DRINKING) WATER SUPPLIES 

2.16.1 Design 

All water supply systems shall be designed, installed, and maintained so as 
to prevent contaminants from being introduced into the potable water supply 
system. 

2.16.2 Quality of water supply 

Only potable water shall be supplied to plumbing fixtures or outlets for human 
consumption, bathing, food preparation, utensil washing or clothes washing. 

2.16.3 Introduction of contaminants 

No device or system, which may permit the introduction of any foreign 
substance into the water service, shall be connected directly or indirectly to 
any part of the water supply system (including fire protection, garden- 
watering and irrigation systems) or to any temporary attachment to the water 
service without a method of cross-connection control and backflow 
prevention in accordance with this Clause. 

NOTE: In New Zealand a building consent is required for the installation of all 
devices that prevent contamination of the water supply. 

2.16.4 Alternative water supplies 

Alternative water supplies shall conform to the following: 

(a) Where water supplied from one source is connected to another water 
source — 

(i) an appropriate backflow prevention device shall be fitted; and 

(ii) the installation shall be authorized by the network utility operator. 

(b) Where the alternative supply is a non-potable water supply, it shall be 
clearly and permanently labelled 'CAUTION NOT FOR DRINKING', at 
every outlet. 

(c) Where the alternative supply is a non-potable water supply, clear and 
permanent labels to AS 1345 or NZS 5807.2 for the distribution pipes 
and AS 1319 for the outlets are required. Where the non-potable 
alternative supply is piped below the ground, the service shall have a 
continuous marker tape installed in a trench above the service. The tape 
shall state that the pipe below is non-potable. 

2.16.5 Authorized fixtures, appliances or apparatus 

Where backflow prevention devices are provided as an integral part of an 
authorized fixture, appliance or apparatus, and are appropriate to the cross- 
connection hazard generated by that fixture, appliance or apparatus, no 
additional backflow prevention is normally required upstream of the point of 
connection to the water supply system. 
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2.16.6 Reclaimed or recycled water supplies approved by the utilities 

2.16.6.1 Piping, taps and valves 

Pipes, taps and valves shall comply with the following: 

(a) Piping and fittings as applicable, for the distribution of reclaimed or 
recycled water shall be permanently and clearly marked with six (6) 
longitudinal stripes, coloured lilac in accordance with AS 2700, colour 
code P23, not less that 2 mm in width and equally spaced around the 
periphery of the pipe. Alternatively, the whole external surface of the 
pipe and or fitting shall be permanently coloured lilac for its entire 
length. The colour may be integral or achieved by sleeving or coating at 
the time of installation. 

(b) The piping shall be clearly marked, at intervals not exceeding 1 m, with 
contrasting coloured wording, 'RECLAIMED/RECYCLED WATER- 
CAUTION NOT FOR DRINKING'. 

(c) All under-ground and above-ground water valves and hose taps shall be 
coloured lilac in accordance with AS 2700, colour code P23 and clearly 
marked with a metallic sign indicating 'WATER NOT SUITABLE FOR 
DRINKING'. 

Piping above the ground and below the ground shall be installed in 
accordance with the relevant sections of this Standard and Clause 2.16.6.1. 

2.16.6.2 Delivery outlets 

Delivery outlets shall comply with the colour requirements of Clause 2.16.6.1. 
All hose connection threads to screw nose bibcocks/hose taps shall be left 
hand, i.e., anti-clockwise. 

2.16.6.3 Below-ground services 
The following shall apply: 

(a) Prior to backfilling, all below-ground piping conveying reclaimed or 
recycled water shall be provided with a lilac coloured identification tape, 
a minimum of 75 mm wide, in accordance with AS 2700, reference 
number P23. 

(b) The hazard identification marking on the tape shall comply with the 
requirements of AS 1345. 

(c) The statement 'RECLAIMED OR RECYCLED WATER— CAUTION NOT 
FOR DRINKING' shall be continuously marked along the tape at 
intervals not exceeding 1 m. 

(d) The identification tape shall be installed on top of the pipeline, running 
longitudinally, and fastened to the pipe at not more than 3 m intervals. 
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2.17 PROVISION OF BACKFLOW PREVENTION DEVICES 

2.17.1 General 

The backflow protection required shall be determined by first identifying the 
individual hazard(s) within the premises, then, working upstream from each 
hazard, the water shall be considered as non-potable until a backflow 
prevention device is provided suitable to the degree of hazard. Backflow 
prevention devices shall comply with AS/NZS 2845.1 . 

Hazards or risk management may be identified as follows: 

(a) In assessing a potential backflow condition, consideration should be 
given to the complexity of piping, the probability of piping change, and 
negligent or incorrect use of equipment resulting in a backflow 
condition. 

(b) Typical cross-connection connections in domestic installations are 
interconnection of the water service to haemodialysis machines, bidets, 
water-operated venturi type ejectors attached to garden hoses where 
used to empty or clean out sullage pits, septic tanks, gullies, stormwater 
sumps, grease traps, photographic processing, or any submerged 
outlets, or discharge point of the water service in sanitary flushing 
cisterns, garden hoses supplying water to swimming pools, ornamental 
ponds, fish ponds, hose taps below the flood level rim of any fixture, or 
located below ground surface level. 

(c) In New Zealand non-testable devices for contamination protection may 
not be acceptable and the relevant authority should be consulted. 
Protection should be as close as practicable to the point of possible 
contamination. 

2.17.2 Cross-connection hazard rating 

Cross-connections are rated using three degrees of hazard, which are as 
follows: 

(a) High hazard Any condition, device or practice which in connection with 
the potable water supply system has the potential to cause death. 

(b) Medium hazard Any condition, device or practice which in connection 
with the potable water supply system has the potential to endanger 
health. 

(c) Low hazard Any condition, device or practice which in connection with 
the potable water supply system would constitute a nuisance but not 
endanger health. 

2.17.3 Type of backflow protection 

Backflow prevention devices shall be provided in accordance with — 

(a) the hazard rating given in Clause 2.17.2; 

(b) the suitability of the device as shown in Table 2.7; 

(c) the examples given for — 

(i) individual backflow protection — protection provided at the water 
connection to a fixture or appliance (see AS/NZS 3500.1 .2); 
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(ii) zone backflow protection — protection provided at the connection to 
specified sections of a plumbing system within a building or facility 
(see AS/NZS 3500.1.2); and 

(jii) containment backflow protection — protection provided in the 
property service connection to the property boundary (see of 
AS/NZS 3500.1.2). 
NOTE: Domestic cross-connection devices are normally fitted when conditions as 
indicated in AS/NZS 3500.1.2 are established or alternative water supplies and 
irrigation services are interconnected with the network utility operator's water 
supply. 

TABLE 2.7 

SUITABILITY OF DEVICES 

(a) Registered testable devices 





Cross- 


Protection 


Protection 


Registered or testable backflow 


connection 


against 


against back- 


prevention device 


hazard rating 


back- 
pressure 


siphonage 


Registered break tank (RBT) 


High/medium/low 


Yes 


Yes 


Registered air gap (RAG) 


High/medium/low 


Yes 


Yes 


Reduced pressure zone device (RP2D)* 


High/medium/low 


Yes 


Yes 


Reduced pressure detector assembly 


High/medium/low 


Yes 


Yes 


(RPDA)* 


Medium/low 


Yes 


Yes 


Double-check valve assembly (DCV)* 


Medium/low 


Yes 


Yes 


Double-check detector assembly 








(DCDA)* 








Anti-spill pressure type vacuum breakers 


Medlum/lowt 


No 


Yes 


(APVB)* 








Pressure type vacuum breaker (PVB)* 


Medium/low 


No 


Yes 



" Backflow prevention devices that are p 
the operation of the devices, and do not n 



rovided with test taps for the purposes of testing 
ecessarily include isolating valves. 
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(b) Non-testabje devices 



Non-testable backflow prevention 


Cross- 


Protection 


Protection 


device 


connection 


against back- 


against 




hazard rating 


pressure 


backsiphonage 


Dual-check valve with atmospheric port 


Low 


Yes 


Yes 


(DCAP)t 


Low 


Yes 


Yes 


Dual-check valve (DUAL CV)t 


Low 


Yes 


Yes 


Dual-check valve with intermediate vent 








(DuCV)t 








Air gap (AG) 


Low 


Yes 


Yes 


Break tank (BT) 


Low 


No 


Yes 


Atmospheric vacuum breaker (AVB)t 


Low 


No 


Yes 


Hose connection vacuum breaker (HCVB)t 


Low 


No 


Yes 


(see note 3) 


Low 


Yes 


Yes 


Beverage dispenser dual-check valve 


Low 


No 


Yes 


(BDDC) 








Vacuum break-check valve (VBCV) 








Single-check valve 


Fire service on 


ly 





t Backflow prevention devices that are not provided with test taps for the purposes of 

testing the operation of the devices. 
NOTES TO TABLE 2.7: 

1 Pressure type vacuum breakers are designed to vent at 7 kPa or less; however, they 
may require a significantly higher pressure to reseat and should only be installed in 
systems that provide pressures sufficient to ensure full closing of the valve and should 
not be installed close to water outlets where low pressures could be encountered. 

2 In areas where water spillage may cause nuisance, tundishes or alternative drainage 
should be installed to receive the discharge from — 

(a) reduced pressure zone devices; 

(b) pressure type vacuum breakers; 

(c) dual check with atmospheric port; or 

(d) atmospheric vacuum breakers. 

3 Hose connection vacuum breakers are designed to withstand the small amount of 
backpressure that would occur if the end of the hose is higher that the hose tap. 

4 Pressure type vacuum breakers, atmospheric vacuum breakers and hose connection 
vacuum breakers, should only be used to protect against back siphonage. 

5 A single-check valve is not considered a backflow prevention device in accordance with 
AS/NZS 2845.1. 

2.18 IRRIGATION AND LAWN WATERING 

2.18.1 System types 

2.18.1.1 Genera! 

Irrigation systems including hose-tap-connected systems shall be 
categorized as one of the following types: 

(a) Type A systems — all permanently open outlets (sprinkler heads) and 
piping more than 150 mm above finished ground level, not subject to 
ponding or backpressure and not involving injection systems. No 
backflow prevention required (see Figure 2.4). 
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(b) Type B systems — any irrigation system in domestic or residential 
buildings with piping or outlets (sprinkler heads) installed less than 
150 mm above finished ground level and not involving injection systems 
(see Figures 2.5 and 2.6 and 2.7). 



Stop tap - 



^^^ 



Sprinklers 



Non pressure 



Ground level 



150 mm min. height above 
ground level and clear of 
surface ponding 



FIGURE 2.4 TYPE A SYSTEM— NO BACKFLOW PREVENTION REQUIRED 

2.18.1.2 Domestic installations 

In domestic installations where fertilizers, herbicides, nematicides or the like 
are injected or syphoned into the system, this is a high hazard situation and 
requires registered break tanks or Type D system, as indicated in Section 7 
of AS/NZS 3500.1 .2, to be installed. 

2.18.1.3 Materials 

All materials, valves and fittings on the upstream side of, and including the 
last pressurized valve on each line, shall comply with Clauses 2.4 and 2.5. 

2.18.2 Type B system 

The following requirements apply: 

(a) Where the system is not subject to backpressure, a low hazard valve 
shall be fitted either — 

(i) in the case of a hose connection vacuum breaker, at the standpipe 
outlet and 450 mm above the highest sprinkler head (see 
Figure 2.5), or 

(ii) in the case of an atmospheric vacuum breaker, 150 mm above the 
highest sprinkler head (see Figure 2.7). 

(b) Where the system is subject to backpressure, a low hazard dual check 
valve shall be fitted (see Figure 2.6). 

NOTE: Where type B systems are subjected to backpressure, a low hazard (dual 
check valve) should be installed. 
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Ground level 




Hose connection 
vacuum breaker 






. -sprinkler heads less 
.x/ than 150 above 
/ / ground level 



^ 



System hose connection vacuum breaker 
DIMENSIONS IN MILLIMETRES 



FIGURE 2.5 TYPE B SYSTEM— NON-TESTABLE DEVICES- 
NO BACKPRESSURE 



-^'-Stop valves (optional) 



Dual-check 
valv 




(master control 



FIGURE 2.6 TYPE B SYSTEM— NON-TESTABLE DEVICES- 
SUITABLE FOR BACKPRESSURE 
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uum breaker 



(a) Level terrain — Multi-zone system using atmospiieric vacuum breaker 

Atmospheric vacuum breaker — 



150 min. above highest 
sprinkler head 



Stop valve must be upstream from 
atmospheric vacuum breaker — 




(b) IHIIIslde system using atmospheric vacuum breaker 

DIMENSIONS IN MILLIMETRES 

FIGURE 2.7 TYPE B SYSTEM— NON-TESTABLE DEVICES- 
NO BACKPRESSURE 
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2.19 SIZING AND PRESSURE REQUIREMENTS OF WATER SERVICES 

2.19.1 General 

This Clause does not apply to cistern-fed water systems. 

2.19.2 Available pressure 

NOTE: The approximate maximum and minimum static pressures, for the water 
main serving the property, may be obtained from the network utility operator 
responsible for the supply of water. Alternatively, a more accurate assessment of 
the water pressure should be made, on site, from the water meter or neighbouring 
properties. Pipe sizing should be based on the minimum pressure available, given 
an acceptable delivery flow rate. 

2.19.3 Pressure and delivery flow rates at outlets 

The minimum working head (dynamic pressure) at the furthermost or most 
disadvantaged fixture, in a completed plumbing installation, shall not be less 
than 50 kPa (5 m head), at the flow rate specified in Table 2.8. 

Provision shall be made to ensure that the maximum static pressure at any 
outlet within a building does not exceed 500 kPa. 

2.19.4 Availability of water supply 

Where it is regarded that the available water supply is insufficient to satisfy 
the needs of the planned piping systems, storage tanks with supply pumps 
should be installed to achieve the required pressure and or flow rate 
demands. 

2.19.5 Flow rates 

The following applies: 

(a) The flow rates to taps, valves and cisterns shall be not less than the 
flow rates specified in Table 2.8. 

(b) The maximum flow rate from an outlet for a shower and basin shall not 
exceed 9 L/m (0.15 Us). 

2.20 VELOCITY REQUIREMENTS 

The maximum water velocity shall be 3.0 m/s. This velocity limitation shall 
not apply to any piping that is exclusively used for fire services. 

2.21 PIPE SIZE LIMITATIONS 

2.21.1 Water service 

The size of the water service pipe to branch offtakes to a single dwelling 
shall not be less than DN 20 in Australia and DN15 in New Zealand. 

2.21.2 Branch offtakes 

Branch offtake pipes, which are extended from any water service, shall 
comply with the following: 

(a) DN 18 branches shall not exceed 6 m in length and may supply one 
fixture or outlet, including, any make-up tank supplying a gravity-fed, 
domestic type water heater, a flush valve or a bidet, 
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(b) DN 15 branches shall not exceed 3 m in length and may only supply 
one fixture or outlet, including a combination bath and shower unit. 

(c) DN 10 branches shall not exceed 1 m in length and shall be installed in 
a reasonably straight run, and may supply a hot and cold water-mixing 
tap. 

2.22 SIZING OF PIPING FOR DWELLINGS 

2.22.1 General 

The sizing method set out in this Clause may be used as an alternative to the 
full hydraulic calculation for the rapid sizing of piping. Using Table 2.9, 
convert the loading unit to probable simultaneous flow rate (PSFR) and size 
the pipe, using pipe-sizing tables given in Table 2.1 1. 

2.22.2 Procedure 

The procedure Is as follows; 

Step 1 Draw a sketch of the piping from the authority water meter to the 
furthermost outlet. 

Step 2 Determine the index length. This is the distance in metres from the 
point in the supply line where a minimum available pressure head 
is known (e.g. main tapping or meter position) to the most distant 
outlet within the property. 

Step 3 Determine the pressure drop, in metres head, across this index 
length using the following equation: 

Pressure drop = H^ - Hs - H^ 

where 

Hm = minimum available head, in metres head 

Hs = height of the highest outlet within the dwelling, in 
metres 

Hx = minimum head required at any fixture outlet, in metres 
head 

Step 4 Draw up a table with the following headings (see Table 2.10) 

Pipe sections This indicates the section of pipe to be sized. 

Loading units Loading units for fixtures/appliances when 

installed in a domestic units situation are given 
in Table 2.8. Loading units are factors that take 
into account the flow rate, length of time in use, 
and frequency of use of the fixture or appliance. 

Probable Loading units are converted to probable 

simultaneous flow rate simultaneous flow rates for branch piping within 

dwellings in accordance with Table 2.9. These 

flow rates may be used to estimate the minimum 

size of piping within dwellings. 
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Nominal pipe size A numerical designation of size that is common 
DN to all components in a piping system. See 

Tables 2.1 and 2.2 for equivalent sizes for pipe 

selected. 

Step 5 For each section of piping determine the probable simultaneous 
flow rate (PSFR) for that section using the following rules: 

(a) Apply a loading unit value to all fixtures nominated on the 
pipe diagram as the probability of all fixtures flowing at the 
same time is remote. The loading unit value provides a 
realistic use value for this application. 

(b) Once all sections of the piping have a loading unit value, 
convert loading units to probable simultaneous flow rate (see 
Table 2.9). 

Step 6 Having determined the flow rates for each section of pipe, obtain 
the pipe size for each section using Table 2. 11. 

Example: 

The following is a worked example for the sizing of a residential cold-water 
service from the utilities water meter to the furthermost outlet. 

Known facts: 

(a) Index length (A-G) is 40 m. 

(b) Static water pressure at the water meter is 40 m head. 

(c) The height of the highest outlet within the dwelling is 3 m. 

(d) Pipe material selected — Type B copper. 
PROCEDURE 

Step 1 Sketch the installation as shown in Figure 2.8 



Shower (2) 
S 




FIGURE 2.8 SKETCH OF INSTALLATION 
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Step 2 Determine the index length— water meter to furthermost draw off 

point (A-G) (40 m). 
Step 3 Determine the pressure drop in metres across this index using the 

following equation: 

Pressure drop = Hm -Hs -H^ 

= 40-3-5 

= 32 m head 

Step 4 Draw up a table using flow rates and loading units from Table 2.8 
and the probable simultaneous flow rates (PSFR) from Table 2.9. 

Step 5 Determine the loading unit and probable simultaneous flow rate 
values for the pipe sections nominated (see Table 2.10). 

TABLE 2.8 
FLOW RATES AND LOADING UNITS 



Fixture/appliance 


Flow 
rate, 
L/s 


Flow 
rate, 
L/min 


Loading 
units 


Water closet cistern 


0.10 


6 


2 


Bath 


0.30 


18 


8 


Basin (standard outlet) 


0.10 


6 


1 


Spray tap 


0.03 


1.8 


0.5 


Shower 


0.10 


6 


2 


Sink (standard tap) 


0.12 


7 


3 


Sink (aerated tap) 


0.10 


6 


2 


Laundry tub 


0.12 


7 


3 


Washing/machine/dish was 
her 


0,20 


12 


3 


Mains pressure water 
heater 


0.20 


12 


8 


Hose tap (20 nom. size) 


0-30 


18 


8 


Hose tap (15 nom. size) 


0.20 


12 


4 



NOTES: 

1 In the case of valves and appliances where test 
information indicates that they will function satisfactorily 
with a flow rate less than that shown in Table 2.8, the 
tested flow rate may be substituted and the loading units 
adjusted accordingly. 

2 Flow rates and loading units given above are taken with 
cold water flowing at each individual outlet. 
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TABLE 2.9 
PROBABLE SIMULTAISIEOUS FLOW RATES (PSFR) 



Loading 
Units 


PSFR, L/s 


Loading 
units 


PSFR, L/s 


Loading 
units 


PSFR, L/s 


1 


0.08 


21 


0.39 


41 


0,55 


2 


0.12 


22 


0.40 


42 


0.56 


3 


0.14 


23 


0.41 


43 


0.57 


4 


0.16 


24 


0.42 


44 


0,58 


5 


0.18 


25 


0.43 


45 


0.58 


6 


0.20 


26 


0.43 


46 


0.59 


7 


0.22 


27 


0.44 


47 


0.60 


8 


0.24 


28 


0,45 


48 


0.60 


9 


0.26 


29 


0.46 


49 


0.61 


10 


0.26 


30 


0.47 


50 


0.62 


11 


0.28 


31 


0.48 


51 


0.62 


12 


0.29 


32 


0.49 


52 


0.63 


13 


0.30 


33 


0.49 


53 


0.64 


14 


0.31 


34 


0.50 


54 


0,64 


15 


0.33 


35 


0.51 


55 


0,65 


16 


0.34 


36 


0.52 


56 


0.65 


17 


0.35 


37 


0.52 


57 


0.66 


18 


0.36 


38 


0.53 


58 


0.67 


19 


0.37 


39 


0.54 


59 


0.67 


20 


0.38 


40 


0.55 


60 


0.68 
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TABLE 2.10 
PIPE SECTIONS LOADING UNITS AND FLOW RATES 



Pipe section 


Flow loading units 
see Table 2.8 


Flow PSFR L/S 
see Table 2.9 


Nominal pipe size DN 
see Table 2.11 


G— F 


4 


0.16 


15 


H— F 


2 


0.12 


15 


F— E 


6 


0.20 


18 


1— J 


3 


0.14 


15 


K— J 


3 


0.14 


15 


J— E 


6 


0.20 


18 


E— D 


12 


0,29 


18 


L— D 


8 


0.24 


18 


D— C 


20 


0.38 


20 


M— N 


1 


0.08 


15 


N— 


2 


0.12 


15 


N— P 


3 


0.14 


15 


S— Q 


2 


0.12 


15 


R— Q 


8 


0.24 


18 


Q-P 


10 


0.26 


18 


P— C 


13 


0.30 


18 


C— B 


33 


0.49 


20 


T— B 


4 


0.16 


15 


B— A 


37 


0.52 


20 



Step 6 Using the pipe sizings in Table 2.11, the pressure drop calculated 
in Step 5 is 32 m and falls between two pressure drop tables (30 m 
and 35 m). 

If the pressure drop falls between two tables, use the table for the 
lower pressure drop. Therefore, select the 30 m pressure drop 
table. 

Reading Table 2.11 with a pressure drop of 30 m head, an index 
length at 40 m and a flow rate of 0.16 L/sec, the pipe size selected 
will be DN 15 (see Figure 2.9). 

For an example of using pipe sizing Table 2.11. 

Pressure drop 30 m head. Use pressure drop = 30 m head and 
index length 40 m. 
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DN 



INDEX LENGTH (m) 



40 



Probable simultaneous flow rate Usee 



PRESSURE DROP = 


= 30m 


HEAD 


10 






0.07 


15 






0.19 


18 






0.35 


20 






0.61 


25 






1.24 


32 






2.02 



FIGURE 2.9 FLOW RATES 

Step 7 Complete the remaining pipe sections using the same table with a 
pressure drop of 30 m and an index of 40 m. 

2.23 TESTING AND COMR/IISSIONING 

2.23.1 Hydrostatic testing 

Water services shall not show any leakage when subjected to a hydrostatic 
pressure of 1500 kPa for a period of not less than 30 min. 

In general, the test shall be performed on installed piping prior to burial or 

concealment. In the case of pipe systems with elastomeric seals, the piping 

shall be backfilled leaving the joints exposed until completion of the test. 

NOTE: When a pressure test is carried out, it may be necessary to disconnect 

and cap the water service to isolate it from the water main, fixtures and 

appliances, which may be damaged by the test pressure applied. 

2.23.2 Commissioning 

When a water service has been completed and tested, the operation of all 
valves, cisterns, taps, pressure relief valves, and other components shall be 
checked to confirm their correct performance. 
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TABLE 2.11 
PIPE SIZING FOR MAXIMUM VELOCITY OF 3 METRES/SEC 





INDEX LENGTH (m) 


DN 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 




Probable simultaneous flow rate (L/s) 


PRES 


SURE 


DROP 


= 4 m HEAD 


































10 


0.08 


0.05 


0.04 


0.04 


0.03 


0.03 


0.03 


0.02 


0,02 


0.02 


0.02 


0.02 


0.02 


0.02 


0.01 


0.01 


0.01 


0.01 


0.01 


0,01 


0.01 


15 


0.19 


0.13 


0.10 


0.09 


0.08 


0.07 


0.07 


0.06 


0.06 


0.05 


0.05 


0.04 


0.04 


0.04 


0.04 


0.03 


0.03 


0.03 


0.03 


003 


0,03 


18 


0.36 


0.25 


0.20 


0.17 


0.15 


0.14 


0.12 


0.12 


0.11 


0.10 


0,09 


0.08 


0.08 


0.07 


0.07 


0.07 


0.06 


0.06 


0.06 


0.06 


0.05 


20 


0.63 


0.43 


0.34 


0.29 


0.26 


0,23 


0.22 


0.20 


0,19 


0.18 


0.16 


0.15 


0.14 


0.13 


0.12 


0.11 


0.11 


0.10 


0.10 


O.10 


0.09 


25 


1.24 


0.96 


0.77 


0.65 


0.58 


0,52 


0.48 


0.44 


0,42 


0.39 


0,35 


0.33 


0.30 


0.28 


0.27 


0.25 


0,24 


0.23 


0.22 


0.21 


0.21 


32 


2.02 


1.84 


1.47 


1.25 


1.11 


1,00 


0.92 


0.85 


0,80 


0,75 


0,68 


0.62 


0.58 


0.54 


0.51 


0.49 


0.46 


0.44 


0.43 


0.41 


0.39 


40 


3.00 


3.00 


2.47 


2.11 


1.87 


1.69 


1.55 


1.44 


1.35 


1,27 


1.15 


1.05 


0.98 


0.92 


0.86 


0.82 


0.78 


0,75 


0,72 


0.69 


0,67 


50 


5.51 


5.51 


5.51 


4.77 


4.21 


3.80 


3.49 


3.24 


3.03 


2,86 


2.59 


2.37 


2.21 


2.07 


1.95 


1.85 


1.76 


1.68 


1,62 


1.56 


1.50 


65 


8.78 


8.78 


8.78 


8.78 


7.85 


7.05 


6.50 


6.03 


5.65 


5.33 


4.82 


4.42 


4.11 


3,85 


3.63 


3.44 


3.28 


3.14 


3,01 


2.90 


2.80 


80 


12.54 


12.54 


12.54 


12.54 


12.54 


11.34 


10.44 


9.69 


9.08 


8.57 


7.74 


7.11 


6.60 


6,18 


5,83 


5.53 


5.27 


5.04 


4.84 


4.66 


4.49 


100 


22.78 


22.78 


22.78 


22.78 


22.78 


22,78 


22,78 


21.50 


20.16 


19.00 


17.17 


15.77 


14,64 


13.71 


12,94 


12.27 


11.69 


11.18 


10.73 


10,33 


9.97 


PRES 


SURE 


DROP 


= 6 m HEAD 


































10 


0.10 


0,07 


0.05 


0.04 


0.04 


0.04 


0.03 


0,03 


0.03 


0.03 


0.02 


0,02 


0.02 


0.02 


0.02 


0.02 


0.02 


0,02 


0.02 


0.01 


0,01 


15 


0.24 


0.16 


0.13 


0.11 


0.10 


0.09 


0.08 


0.08 


0.07 


0.07 


0.06 


0.06 


0,05 


0,05 


0.05 


0.04 


0.04 


0,04 


0,04 


0.04 


0.04 


18 


0.45 


0.31 


0.25 


0.21 


0.19 


0.17 


0.16 


0.14 


0.14 


0.13 


0.12 


0.11 


0.10 


0.09 


0.09 


0.08 


0.08 


0.07 


0.07 


0,07 


0.07 


20 


0.68 


0.54 


0.43 


0.37 


0.32 


0.29 


0.27 


0.25 


0.23 


0.22 


0.20 


0.18 


0.17 


0.16 


0.15 


0.14 


0.14 


0.13 


0.12 


0,12 


0.12 



(continued) 



















TABLE 


2.11 


(continued) 






















INDEX LENGTH (m) 


DN 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 




Probable simultaneous flow rate (L/s) 


25 
32 


1.24 
202 


1.20 
2.02 


0.96 
1.83 


0.82 
1.57 


0.72 

1.39 


0.65 
1.25 


0.60 
1.15 


0.56 
1.07 


0.52 
1.00 


0.49 

0.94 


0.44 
0.85 


0.41 
0.78 


0.38 

0.73 


0-35 
0.68 


0.33 
0.64 


0.32 
0.61 


0.30 
0.58 


0.29 
0.55 


0.28 
0.53 


0.27 
0.51 


0.26 
0.49 


40 


3.00 


3.00 


3.00 


2.65 


2.34 


2.11 


1.94 


1.80 


1.69 


1.59 


1.44 


1.32 


1.23 


1.15 


1.08 


1.03 


0.98 


0.94 


0.90 


0.86 


0.83 


50 


5.51 


5.51 


5.51 


5.51 


5.28 


4.74 


4.37 


4.06 


3.80 


3.58 


3.24 


2.97 


2.76 


2.59 


2.44 


2.31 


2.21 


2.11 


2.02 


1.95 


1.88 


65 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.13 


7.55 


7.08 


6.68 


6.03 


5.54 


5.14 


4.82 


4.54 


4.31 


4.11 


3.93 


3.77 


3,63 


3.50 


80 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.13 


11.38 


10.72 


9.69 


8.90 


8.26 


7.74 


7.30 


6.93 


6.60 


6.31 


6.06 


5.83 


5.63 


100 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


21.50 


19.74 


18.34 


17.17 


16.20 


15.36 


14.64 


14.00 


13.44 


12.94 


12.48 


PRES 


SURE 


DROP ^ 8 m 


HEAD 




































10 


0.11 


0.08 


0.06 


0.05 


0.05 


0.04 


0.04 


0.04 


0.03 


0.03 


0.03 


0.03 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


0,02 


0.02 


15 


0.28 


0.19 


0.15 


0.13 


0.12 


0.10 


0.10 


0.09 


0.08 


0.08 


0.07 


0.07 


0.06 


0.06 


0.05 


0.05 


0.05 


0.05 


0.04 


0.04 


0.04 


18 


0.45 


0.36 


0.29 


0.25 


0.22 


0.20 


0.18 


0.17 


0.16 


0.15 


0.14 


0.12 


0.12 


0.11 


0.10 


0.09 


0.09 


0.09 


0.08 


0.08 


0.08 


20 


0.68 


0.63 


0.51 


0.43 


0.38 


0.34 


0.32 


0.29 


0.27 


0.26 


0.23 


0.22 


0.20 


0.19 


0,18 


0.17 


0.16 


0.15 


0.15 


0.14 


0.14 


25 


1.24 


1.24 


1.12 


0.96 


0.85 


0.77 


0.70 


0.65 


0.61 


0.58 


0.52 


0.48 


0.44 


0.42 


0.39 


0.37 


0.35 


0.34 


0.33 


0-31 


0.30 


32 


2.02 


2.02 


2.02 


1.84 


1.62 


1.47 


1.35 


1.25 


1.17 


1.11 


1.00 


0.92 


0.85 


0.80 


0.75 


0.71 


0.68 


0.65 


0.62 


0.60 


0.58 


40 


3.00 


3.00 


3.00 


3.00 


2.74 


2.40 


2.27 


2.11 


1.98 


1.87 


1.69 


1.55 


1.44 


1.35 


1.27 


1.20 


1.15 


1.10 


1.05 


1.01 


0.98 


50 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.12 


4.75 


4.41 


4.21 


3.80 


3.49 


3.24 


3.03 


2.86 


2.72 


2.59 


2.47 


2.37 


2.29 


2.21 


65 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.31 


7.82 


7.07 


6.45 


6.03 


5.65 


5.33 


5.06 


4.82 


4.61 


4.42 


4.26 


4.11 


80 


12.54 


12.54 


12,54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


11.36 


10.43 


9.69 


9.08 


8.57 


8.12 


7.74 


7.40 


7.11 


6.84 


6.60 


100 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


21.50 


20.15 


19.00 


18.02 


17.17 


16.43 


15.77 


15.17 


14.64 



(continued) 



















TABLE 2.11 (continued) 






















INDEX LENGTH (m) 


DN 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 




Probable simultaneous flow rate (L/s) 


PRESI 


SURE 


DROP 


= 10 m 


HEAD 




































10 


0.13 


0.09 


0.07 


0.06 


0.05 


0.05 


0,04 


0.04 


0.04 


0.04 


0.03 


0,03 


0.03 


0.03 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


15 


0.28 


0.22 


0.17 


0.15 


0.13 


0.12 


0.11 


0.10 


0.09 


0.09 


0.08 


0,07 


0.07 


0.06 


0.06 


0.06 


0.05 


0.05 


0.05 


0.05 


0.05 


18 


0.45 


0.42 


0.33 


0.28 


0.25 


0.22 


0.21 


0.19 


0.18 


0.17 


0.15 


0.14 


0.13 


0.12 


0.12 


0.11 


0.10 


0.10 


0.10 


0.09 


0.09 


20 


0,68 


0.68 


0.57 


0.49 


0.43 


0.39 


0.36 


0.33 


0.31 


0.29 


0.27 


0.24 


0.23 


0.21 


0.20 


0.19 


0.18 


0.17 


0.17 


0.16 


0.15 


25 


1.24 


1.24 


1.24 


1.09 


0.96 


0.87 


0.80 


0.74 


0.69 


0.65 


0.59 


0.54 


0.50 


0.47 


0.44 


0.42 


0.40 


0.38 


0.37 


0.35 


0.34 


32 


2.02 


2.02 


2.02 


2.02 


1.84 


1.66 


1.53 


1.42 


1.33 


1.25 


1.13 


1.04 


0.96 


0.90 


0.85 


0,81 


0.77 


0.74 


0.71 


0.68 


0,66 


40 


3.00 


3.00 


3.00 


3.00 


3.00 


2.80 


2.57 


2.39 


2.24 


2.11 


1.91 


1.75 


1.63 


1.52 


1.44 


1,36 


1.30 


1.24 


1.19 


1.15 


1.11 


50 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.38 


5.05 


4.75 


4.30 


3.95 


3.67 


3.44 


3.24 


3,07 


2.93 


2.80 


2.60 


2.59 


2.50 


65 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.01 


7.35 


6.83 


6.40 


6.03 


5,72 


5,45 


5.22 


5.01 


4.82 


4.65 


80 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


11.82 


10.98 


10.28 


9.70 


9.20 


8.76 


8.38 


8.04 


7.74 


7.47 


100 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


21.50 


20.40 


19.45 


18.60 


17.85 


17.17 


16.47 


PRES! 


SURE 


DROP 


= 15m 


HEAD 




































10 


0.14 


0.11 


0.09 


0.07 


0.07 


0.06 


0.05 


0.05 


0.05 


0.04 


0.04 


0.04 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


O.02 


0.02 


15 


0.28 


0.27 


0.22 


0.19 


0.16 


0.15 


0.14 


0.13 


0.12 


0.11 


0.10 


0.09 


0.09 


0.08 


0.08 


0,07 


0.07 


0.07 


0.06 


O.06 


0.06 


18 


0.45 


0.45 


0.41 


0.35 


0.31 


0.28 


0.26 


0.24 


0,22 


0.21 


0.19 


0.18 


0.16 


0.15 


0.14 


0.14 


0.13 


0.12 


0.12 


0.12 


0:11 


20 


0.68 


0.68 


0.68 


0.61 


0.54 


0.49 


0.45 


0.42 


0.39 


0.37 


0.33 


0.30 


0.28 


0.27 


0.25 


0.24 


0.23 


0.22 


0.21 


0,20 


0.19 


25 


1.24 


1.24 


1.24 


1.24 


1.20 


1.08 


0.99 


0.93 


0.87 


0.82 


0.74 


0.68 


0.63 


0.59 


0.56 


0.53 


0.50 


0.48 


0.46 


0.44 


0.43 


32 


2.02 


2.02 


2.02 


2.02 


2.02 


2.02 


1.91 


1.77 


1.65 


1.57 


1,42 


1.30 


1.21 


1.13 


1.07 


1.01 


0.96 


0.92 


0.89 


0.85 


0.82 


40 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


2.81 


2.64 


2.39 


2,19 


2.04 


1.91 


1.80 


1.71 


1,63 


1.56 


1.49 


1.44 


1.39 



(continued) 



















TABLE 2.11 {continued) 






















INDEX LENGTH (m) 


DN 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 




Probable simultaneous flow rate (L/s) 


50 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.38 


4.91 


4.59 


4.30 


4.06 


3.85 


3.67 


3.51 


3.37 


3,24 


3.13 


65 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.56 


8.01 


7.55 


7.16 


6.83 


6,53 


6.27 


6.03 


5.82 


80 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.14 


11.51 


11.00 


10.50 


10.07 


9.69 


9.35 


100 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22,78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.35 


21.52 


20.75 



PRESSURE DROP 


= 20 m 


HEAD 




































10 


0.14 


0.13 


0.10 


0.09 


0.08 


0.07 


0.06 


0.06 


0.06 


0.05 


0.05 


0,04 


0.04 


0.04 


0.04 


0.03 


0,03 


0.03 


0,03 


0.03 


0.03 


15 


0.28 


0.28 


0.25 


0.22 


0.19 


0.17 


0.16 


0.15 


1.14 


0.13 


0.12 


0,11 


0.10 


0.09 


0.09 


0.08 


0.08 


0.08 


0.07 


0.07 


0.07 


18 


0,45 


0.45 


0.45 


0.41 


0.36 


0.33 


0.30 


0.28 


0.26 


0.25 


0.22 


0,21 


0.19 


0.18 


0.17 


0.16 


0.15 


0.15 


0.14 


0.14 


0.13 


20 


0.68 


0.68 


0,68 


0.68 


0.63 


0.57 


0.53 


0.49 


0.46 


0.43 


0.39 


0.36 


0.33 


0.31 


0.29 


0.28 


0.27 


0.25 


0.24 


0.23 


0.23 


25 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


1.17 


1.08 


1.00 


0.96 


0.87 


0.80 


0.74 


0.69 


0.65 


0.62 


0.59 


0.56 


0.54 


0.52 


0.50 


32 


2.02 


2.02 


2.02 


2.02 


2.02 


2.02 


2,02 


2.02 


1.94 


1.84 


1.66 


1.53 


1.42 


1.33 


1.25 


1.19 


1.13 


1.08 


1.04 


1.00 


0.96 


40 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


2.80 


2.56 


2.39 


2.24 


2.11 


2.00 


1.91 


1.83 


1.75 


1.69 


1.63 


50 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5,51 


5.51 


5.51 


5.51 


5,38 


5.04 


4,76 


4.51 


4.30 


4.12 


3.95 


3.80 


3.67 


65 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8,78 


8.78 


8,78 


8.40 


8.01 


7.66 


7.35 


7.08 


6.83 


80 


12.54 


12.54 


12,54 


12,54 


12.54 


12,54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12,54 


12.54 


12.54 


12.54 


12.31 


11.82 


11.38 


10.97 


100 


22.78 


22.78 


22,78 


22,78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22,78 


22.78 


22.78 


22,78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 



PRESSURE DROP 


= 25 m 


HEAD 




































10 


0.14 


0.14 


0.11 


0.10 


0.09 


0.08 


0.07 


0.07 


0.06 


0.06 


0,05 


0.05 


0.05 


0.04 


0.04 


0,04 


0.04 


0,03 


0.03 


0.03 


0.03 


15 


0.28 


0.28 


0.28 


0.25 


0.22 


0.20 


0.18 


0,17 


0.16 


0.15 


0,13 


0.12 


0.11 


0,11 


0.10 


0.10 


0.09 


0.09 


0.08 


0.08 


0.08 


18 


0.45 


0.45 


0.45 


0.45 


0.41 


0.37 


0.34 


0.32 


0.30 


0.28 


0.25 


0.23 


0.22 


0.20 


0.19 


0.18 


0.17 


0.17 


0.16 


0.15 


0.15 



(continued) 



















TABLE 2.11 (continued) 






















INDEX LENGTH (m) 


DN 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 
















Probable simultc 


ineous 


flow rate (L/s) 
















20 


0.68 


0.68 


0.68 


0.68 


0.68 


0.64 


0.59 


0.55 


0.52 


0.49 


0.44 


0.40 


0.38 


0.35 


0,33 


0.31 


0.30 


0.29 


0.28 


0.27 


0.26 


25 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


1.23 


1.15 


1.08 


0.98 


0.90 


0.84 


0.78 


0.74 


0.70 


0.67 


0.64 


0.61 


0,59 


0.57 


32 


2.02 


2.02 


2.02 


2.02 


2.02 


2.02 


2.02 


2.02 


2.02 


2.02 


1.88 


1.71 


1,60 


1.50 


1.42 


1.34 


1,28 


1.23 


1.18 


1.13 


1.09 


40 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


2.90 


2.70 


2.53 


2.40 


2,27 


2,16 


2,07 


1.98 


1.91 


1,84 


50 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.51 


5.38 


5.11 


4.87 


4.65 


4.47 


4,30 


4.15 


65 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8,78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8.78 


8,78 


8.78 


8.78 


8.67 


8.32 


8.O0 


7.73 


80 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.54 


12.42 


100 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22.78 


22,78 


22.78 


22.78 


22.78 


22.78 


22,78 


22.78 


22.78 


22.78 


22.78 


PRES, 


SURE 1 


DROP = 30 m 


HEAD 




































10 


0.14 


0.14 


0.13 


0.11 


0.10 


0.09 


0.08 


0.07 


0.07 


0,07 


0.06 


0.05 


0.05 


0.05 


0.04 


0,04 


0.04 


0.04 


0.04 


0.04 


0.03 


15 


0.28 


0.28 


0.28 


0.27 


0.24 


0.22 


0.20 


0.19 


0.17 


0.16 


0.15 


0.14 


0.13 


0.12 


0.11 


0.11 


0,10 


0.10 


0.09 


0.09 


0.09 


18 


0.45 


0.45 


0.45 


0.45 


0.45 


0.41 


0.38 


0.35 


0,33 


0.31 


0.28 


0,26 


0.24 


0.22 
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0.82 


0.78 


0,74 


0.71 


0.68 


0.65 


0.63 
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2.02 


2.02 


2.02 


2.02 


2.02 


2,02 


2.02 


2.02 
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2.02 
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INDEX LENGTH (m) 


DN 
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10 


15 


20 


25 


30 


35 


40 


45 


50 


60 


70 
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Probable simultaneous flow rate (L/s) 
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SECTION 3 



HOT WATER SUPPLY 



3.1 SCOPE OF SECTION 

This Section sets out the requirements for the installation of piping and 
apparatus for single and multiple domestic type water heaters, from and 
including the hot water isolation valve on the cold water inlet and the 
reticulation of hot water. For further information see AS/NZS 3500.4.2. 

This Section applies to the installation of the following types of water heaters: 

(a) Cistern-fed water heater^a vented storage water heater supplied with 
cold water from a static feed tank in which the level of the water is 
automatically maintained (see Figure 3.1). 



Cold water inlet 



Alternative 
safe waste- 



Safe waste 




Cistern 



Hot water outlet 



.^— Water tieater 



FIGURE 3.1 TYPICAL IN-ROOF OR FLOOR-MOUNTED CISTERN-FED 
STORAGE WATER HEATER 
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(b) Mains pressure storage water heater — an unvented storage water 
heater designed for direct connection to the water supply system and 
having a pressure temperature relief valve setting not exceeding 
1,4 MPa (see Figure 3.2 (A)). 

(c) Heat exchange mains pressure storage water heater— di mains pressure 
water heater designed for direct connection to a water supply system 
and having an expansion control valve setting not exceeding 1.4 MPa 
(see Figure 3.2 (B)). 



Temperature/pressure 
relief valve—-. 




Drainpipe - 



Mains 
pressure 
storage 
water 
heater 



H|^^ 



■ Hot water outlet 



,..— -Expansion 
■'•'■'' control valve 

— Drainpipe 

I |— ^ ^ ' To drain 

.- — Isolating valve 
.^•■'' (New Zealand only) 

/—Isolating valve 



-fy^<^^^ 



- Cold water 
inlet 



Non-return valve—' 
Pressure-limiting valve ■■ 



-Line strainer 
{where fitted) 



FIGURE 3.2(A) TYPICAL MAINS (CONTROLLED) PRESSURE STORAGE 
WATER HEATER 



Vent 

Pressure expansion valve— \ 
Non-return valve 




Cold water 
inlet 



Line strainer 



FIGURE 3.2(B) TYPICAL HEAT EXCHANGE MAINS (CONTROLLED) 
PRESSURE STORAGE WATER HEATER 
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(d) Reduced pressure storage water /leader— a storage water heater 
designed to operate at a pressure below the normal water main inlet 
pressure and to be installed — 

(i) as a vented water heater, with a pressure control device fitted to 
the inlet and an open ended vent pipe on the outlet side (see 
Figure 3.3 (A)); or 

(ii) as an unvented water heater with a pressure-reducing valve fitted 
to the inlet and a temperature relief valve and vacuum relief valve 
fitted to hot side (see Figure 3.3 (B)). 

NOTE. For installation in New Zealand for pressures up to 120 kPa, a pressure 

relief valve may be fitted in lieu of a temperature relief valve. 




\ H;- / ~^--Line strainer 

— Non-return vaive (where fitted) 



FIGURE 3.3(A) TYPICAL REDUCED PRESSURE STORAGE WATER HEATER 

(VENTED) 
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Temperature/pressure 
relief valve with or 
without vacuum 
relief — --^. 



Drainpipe — ■' 



-Hot water outlet 



_!_ 



Controlled 

pressure 

storage 

water 

heater 



300 mm 
min. 



h|^-^ 



-Expansion control 
valve 



,— Drainpipe 
J. i»^_ - To drain 



-Isolating valve 



-^r^-cp^:^ 



- Cold water 
inlet 



Pressure-reducing valve—' 



-Line strainer 
(where fitted) 



FIGURE 3 3(B) TYPICAL REDUCED PRESSURE STORAGE WATER HEATER 

(UNVENTED) 

(e) Side feed water heater— a displacement water heater with a free water 
surface in which the cold water is supplied from an integral feed tank 
cistern attached to the side of the heater, and the hot water is drawn off 
at an outlet located below the free water surface (see Figure 3.4). 



Cold water ^^ 
cistern 




Water heater 



Safe tray 



^ "^~- — Support 



FIGURE 3.4 TYPICAL IN-ROOF SIDE-FED WATER HEATER 
ANDSAFETRAY 

(f) Free outlet water heaters— a vented water heater containing a 
permanently open outlet from which heater water is discharged by 
displacement from a storage container, the flow of water being 
controlled by means of a valve in the inlet water feed pipe (see 
Figure 3.5). 
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^i 


r^ 










1 

Water 
heater 







^-^ 



/ 
4x^ 



solating valve 



-Flow control valve 



FIGURE 3.5 TYPICAL FREE OUTLET UNDERSINK WATER HEATER 

(g) Instantaneous water heater^a flow-switch-controlled unvented water 
heater in which the heat energy is applied only while water flows to an 
outlet and which does not incorporate any significant storage volume 
(see Figure 3.6), 



Mains pressure Jv^ 

hot outlet X / 



^ l\ ^7-— Isolating valve 

t 



Mains pressure ^^.^^ pressure , 

^°'d ''^'^^ hot outlet 

Gas inlet 




"Isolating valve 
Mains pressure 
cold inlet 



NOTE: Full-way isolation valves only. Loose jumper type valves are not permitted. 

FIGURE 3.6 TYPICAL INSTANTANEOUS WATER HEATER ARRANGEMENTS 

(h) Uncontrolled water heater — a water heater in which the heat energy is 
provided by an uncontrolled heat source, e.g. solids combustion heater 
(see Figure 3.7). 
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Hot water 




Cold water 



solating valve 



To drain 

NOTE: No valves or obstructions shall be installed in the piping (primary and return) between the heat 
source to the storage tank. Piping shall be clear and unrestricted at all times. 

FIGURE 3.7 TYPICAL UNCONTROLLED WATER HEATER ARRANGEMENTS 

(i) Household solar water heaters — a system normally consisting of a 
collector and a container, which may be integral, close coupled or 
remote, and which heats water by means of radiant energy from the 
sun. Solar hot water systems are fitted with a supplementary heat 
source to ensure that the water is heated to, or above, a temperature of 
60°C (see Figure 3.8). 
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Absorber — --;: 




(a) Thermosiphon system vAth remote container 



Insulated containe 




(b) Close-coupled solar water system 
(against-pitch installation showm) 



FIGURE 3.8 (in part) TYPICAL SOLAR WATER HEATER 
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(a) Thermosiphon system with remote container 



Insulated container 



Collector aperture 
Collector 




(b) Close-coupled solar water system 
(against-pitch installation shown) 

NOTE: No valves or obstructions shall be installed in the piping (primary and return) between the 
heat source to the storage tank. Piping shall be clear and unrestricted at all times. 

FIGURE 3.8 (in part) TYPICAL SOLAR WATER HEATER 

3.2 WATER QUALITY 

Water quality can have a significant effect on the performance and life of 
water heaters, piping and components. Information on water quality may 
usually be obtained from the local water supply authority. Where water 
heaters are deemed unsuitable for connection to a town water supply, advice 
shall be sought from the manufacturer who may request a water sample for 
analysis. 

3.3 EQUIVALENT PIPE SIZES 

See Clause 2.2 and relevant Tables 2.1, 2.2 and 2.3. 
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3.4 WATER TEMPERATURE 

3.4.1 Storage temperature 

Hot water shall be stored at a minimunn of 60°C so as to inhibit the growth of 
legionella bacteria. 

3.4.2 Sanitary fixtures delivery temperature 

All new hot water installations shall, at the outlet of all sanitary fixtures, used 
primarily for personal hygiene purposes, deliver hot water not exceeding 
SOX. 

NOTE: Compliance with these temperature limits is not mandatory for kitchen 

sinks and laundry tubs which should be set at preferably 60°C. 

3.5 REFERENCED DOCUMENTS 

The documents referenced in this Section are listed in Section 1, Clause 1.2. 

3.6 LMWITATIONS ON THE USE OF PIPES AND FITTINGS 

3.6.1 General 

Limitations on the use of pipes and fittings shall also comply with the 
manufacturer's installations specifications. 

3.6.2 Acrylonitrile butadiene styrene (ABS) 

NOTE: Pipes and fittings should not be used in hot water reticulation systems or 
within 1 m of the inlet to a water heater. The inclusion of metallic isolating or 
control or safety valves within the nominated zone should no alter this 
requirement, Plastics valves or devices should not be permitted to be installed in 
the nominated zone. 

3.6.3 Copper pipes 

The following limitations apply to the use of copper pipes and fittings (see 
AS 1432 or NZS 3501): 

(a) AS 1432 Type D shall only be used in the as-drawn condition except 
that local annealing, incidental to the making of joints, is permitted. 

(b) AS 1432 Type D shall not be bent nor shall it be used to form 
compression joints. 

(c) Bends in AS 1432 Types A, B and C shall be of uniform radii and free 
from wrinkling and flattening. 

(d) Where installed below the ground in corrosive situations, pipes shall be 
protected in accordance with Clause 2.12. 

3.6.4 Copper alloy pipes 

The following limitations shall apply to the use of copper alloy pipes: 

(a) Pipes shall not be bent or used to form compression joints. 

(b) Pipes shall be protected in accordance with Clause 2.12 where installed 
below the ground in corrosive situations. 

3.6.5 Copper aMoy fittings 

All copper alloy fittings shall be dezincification resistant (DR). 
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3.6.6 Macro-composite (PE-A1-PE) 

The following limitations apply to the use of macro-composite pipes and 
fittings: 

(a) Pipe and fittings shall not be less than PN 14. 

(b) Fittings shall be of an approved type and dezincification resistant (DR). 

(c) Pipes and fittings shall not be used within 1 m of the inlet to, or outlet 
from, a water heater. 

(d) Pipes and fittings shall not be used where subject to direct sunlight 
(unless UV resistant). 

(e) Fittings installed below the ground shall be wrapped with an 
impermeable protective tape. 

NOTE: PN and temperature ratings for different working pressures are available 
from the pipe manufacturer. 

3.6.7 Pofybutylene (PB) 

The following limitations apply to the use of polybutylene pipes and fittings: 

(a) Pipes and fittings shall not be less than Class 16. 

(b) Pipes and fittings shall not be used within 1 m of the inlet to, or outlet 
from, a water heater. 

(c) Pipes and fittings shall not be used where subject to direct sunlight. 

(d) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 

(e) Pipes and fittings shall not be used in continuously circulating hot water 
loops operating above 60°C. or for branch lines within 1 m of such 
loops, unless specified by the manufacturer as being suitable for this 
application. 

(f) Pipes and fittings shall not be used for temperature pressure relief valve 
(TPR) drain lines. 

(g) Pipes and fittings shall not be used downstream of an instantaneous 
water heater without a protection device to control maximum hot water 
temperature. 

NOTE: Classes and temperature ratings for different working pressures are given 
in AS/NZS 2642.2. 

3.6.8 Polyethylene (PE) 

NOTE: Polyethylene pipes and fittings should not be used in hot water reticulation 
systems or within 1 m of the inlet to, or outlet from, a water heater. The inclusion 
of metallic isolating or control or safety valves within the nominated zone should 
not alter this requirement. Plastics valves or devices should not be permitted to 
be installed in the nominated zone, 

3.6.9 Cross-linked polyethylene (PE-X) 

The following limitations apply to the use of cross-linked polyethylene pipes 
and fittings: 

(a) Pipes and fittings shall not be less than PN 16. 
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(b) Pipes and fittings shall not be used within 1 m of the inlet to, or outlet 
from, a water heater. 

(c) Pipes and fittings shall not be used where subject to direct sunlight, 
except when permitted in accordance with AS 2492. 

(d) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 

NOTE: Classes and temperature ratings for different working pressures are given 
in AS 2492. 

3.6.10 Polypropylene (PP-R) 

The following limitations apply to the use of polypropylene pipes and fittings: 

(a) Pipes and fittings shall not be less than PN 16. 

(b) Pipes and fittings shall not be used within 1 m of the inlet to, or outlet 
from, a water heater. 

(c) Pipes and fittings shall not be used where subject to direct sunlight. 

(d) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 

(e) Pipes and fittings shall not be used where water temperatures may 
exceed 70EC. 

NOTE: Classes and temperature ratings for different working pressures are given 
in DIN 8077 and DIN 8078. 

3.6.11 Chlorinated polyvinyl chloride (CPVC) 

The following limitations apply to the use of chlorinated polyvinyl chloride; 

(a) Pipes and fittings shall not be less than PN 16 for pipes and PN 18 for 
moulded fittings. 

(b) Pipes and fittings shall not be used in areas subject to contamination by 
petroleum products. 

(c) Pipes and fittings shall not be used within 1 m of the inlet to, or outlet 
from, a water heater. 

(d) Pipes and fittings shall not be used where subject to direct sunlight. 

NOTE: For information on CPVC see ASTM D2846 (New Zealand application 

only), 

3.6.12 Stainless steel 

The following limitations apply to the use of stainless steel pipes and fittings: 

(a) Stainless steel compression type or stainless steel capillary type fittings 
shall be manufactured from Grade 304 or 316 complying with 
ASTM A240/A240M or AS 1449. 

(b) All bends shall be of uniform radii and free from wrinkling and flattening. 

(c) Bends in sizes up to and including DN 20 shall be made using bending 
machines or tools and shall have minimum radii of five times the 
nominal size of the pipe. 
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(d) Bends in sizes above DN 20 shall be made only with machines 
incorporating internal plug support. 

(e) Where installed below the ground in corrosive areas, the pipes shall be 
protected in accordance with the manufacturer's requirements and 
Clause 3.11.4. 

3.6.13 Unplasticized polyvinyl chloride (UPVC) 

NOTE: Pipes and fittings should not be used in hot water reticulation systems or 
within 1 m of the inlet to, or outlet from, a water heater. The inclusion of metallic 
isolating or control or safety valves within the nominated zone should not alter 
this requirement. Plastics valves or devices should not be permitted to be 
installed in the nominated zone. 

3.7 CISTERN (COLD WATER STORAGE TANK) MATERIALS 

3.7.1 Copper 

Copper sheet shall be alloy C12200 complying with AS 1566. 

3.7.2 Galvanized steel 

Galvanized steel sheet shall comply with AS 1397, and shall have a minimum 
nominal coating mass of 550 g/m^. 

3.7.3 Stainless steel 

Stainless steel sheet shall be manufactured from Grade 316 complying with 
ASTM A240/A240M or AS 1449. 

3.7.4 Other materials 

Other materials authorized by the relevant statutory authority may be used. 

3.8 SAFE TRAY AND SAFE WASTE MATERIALS 

3.8.1 Safe tray 

Under the conditions of use, safe trays shall be fabricated from materials not 
inferior to 0.60 mm thick galvanized steel sheet complying with AS 1397 and 
shall have a minimum nominal coating mass of 275 g/m^. 

3.8.2 Safe wastes 

Safe waste pipes from safe trays shall be fabricated from material complying 
with the following: 

(a) AS/NZS 1260 for UPVC. 

(b) AS 1074 or NZS/BS 3601 for galvanized steel pipe. 

(c) AS 1432 or NZS 3501 for seamless copper pipe (min 0.9 mm 
thickness). 

(d) AS 1397 for sheet steel (min 0.6 mm thickness). 

3.9 JOINTING PRODUCTS 

3.9.1 Elastomeric rings 

Elastomeric rings shall be of dimensions, composition and hardness 
appropriate to the materials being joined and for the particular application. 
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3.9.2 Elastomeric gaskets 

Elastomeric gasket materials shall not be inferior to materials compounds 
specified in AS 1646.1 or NZS/BS 2494. 

Where a gasket is normally provided in the line or in a fitting, it shall not be 
replaced with mastic or sealant compounds. 

3.9.3 Silver brazing alloy and solder 

See Clauses 2.6.1 and 2.6.2. 

3.9.4 Filler rods for stainless steel joints 

Joints in stainless steel piping larger than DN 25 shall be made using filler 
rods of low carbon stainless steel not greater than 2 mm in diameter and 
complying with AS 1 167.2. 

3.10 MISCELLANEOUS MATERIALS 

3.10.1 Timber 

NOTE: Timber exposed to the weather shall be of durability Class 2 complying 
with AS 2878 or NZS 3631 or shall be adequately treated in accordance with 
AS 1604 or NZS 3640. 

3.10.2 External protective coatings 

NOTES: 

1 External coatings used for the protection against corrosion of pipelines buried 
in corrosive areas should — 

(a) be impervious to the passage of moisture; 

(b) be resistant to the external corrosive environment; 

(c) be resistant to abrasion by the surrounding fill; and 

(d) not contain any material that could cause corrosion to the underlying 
pipes or fittings. 

2 Polyethylene sleeving used to protect underground pipelines may require 
additional protection if installed in rocky or stony ground. 

3.11 HEAT PROTECTION 

3.11.1 General 

For energy efficiency installation requirements, see Clause 3.38. 

3.11.2 Lagging to be provided 
NOT APPLICABLE 

3.1 1 .3 Lagging exposed to the weather 

NOT APPLICABLE 
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3.11.4 Insulation of buried piping 

Hot water piping buried in the ground shall be insulated by means of an inert 
waterproof material. Where insulation is cut for joining purposes, the joint 
shall be wrapped with a durable inert waterproof tape. All absorptive 
insulation material shall be effectively protected against moisture penetration 
by an outer cover of polyethylene sheeting or similar waterproof material 
spiral-wrapped to give a double thickness along the length of the insulated 
pipe. 

3.11.5 Encased piping 

All hot water piping, including relief drain pipes, encased in plaster, mortar or 
similar material, shall be wrapped to permit movement due to expansion and 
contraction. 

3.11.6 Risk of piping causing burns 

Piping shall be suitably insulated where there is a danger of burns. Insulation 
is to be relative to the piping material used and local authority requirements. 

3.1 1 .7 Insulation of piping 

The insulation of piping and fittings shall be surrounded by an insulating 
material complying with Tables 3.1 and 3.2 as appropriate to the weather 
conditions likely to be experienced. 

Where particularly severe weather conditions are possible over extended 
periods of time, the thickness of the insulation may need to be increased, or 
electrical heat tracer wires may need to be attached to the piping prior to the 
insulation being applied. 

NOTES: 

1 In situations where the building, or part of the building, is not in use over the 
winter months, and no heating of the inside areas is maintained, it may be 
necessary to drain the pipes to prevent damage by freezing of the water. For 
effective drainage to occur, it is essential for air to freely enter the pipes, and 
for all draw-off taps and float valves to be left open when draining is being 
carried out. 

2 See also Clause 3.38. 



TABLE 3.1 
TYPICAL EXAMPLES OF INSULATING MATERIALS 



Examples of material 


Thermal conductivity W/m.K 


Rockwool or fibreglass section pipe 


0,032 


insulation (prefabhcated sections) 




Rockwool or fibreglass loose fill or 


0.032-0.045 


blanket material 




Flexible polyethylene foann pipe 


0.034-0.040 


Foamed nitrile rubber 


0.040 


Loose vermiculite (exfoliated) 


0.06-0.07 


Pre-insulated copper pipe 


0.070-0.075 
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TABLE 3.2 

MINIMUM THICKNESSES FOR THERMAL INSULATION TO PREVENT 
FREEZING OF WATER IN PIPES 



Pipe size 


Thermal conductivity of insulating material, W/m.K 


0.03 


0.04 


0.05 


0.06 


0.07 


DN 


Minimum thickness required, mm 


15 
18 
20 

25 
32 


9 
6 
4 

3 
2 


14 
9 
6 

4 
3 


20 
12 
8 

5 
4 


29 
15 
10 

6 

5 


40 
20 
12 

8 
6 



NOTE: The insulation thicknesses were calculated using the equations given in 
BS 5422 to just prevent freezing of water initially at 15°C if exposed to an ambient 
temperature of -5X for a period of 8 h. 

3.12 WATER HEATER INSTALLATION 

3.12.1 General 

This Clause sets out the requirements for the installation of water heaters 
their location, support, cold water service valves and the vent or drain lines. 
It does not apply to solar water heaters. 

3.12.2 Water heaters 

Water heaters shall be installed in accordance with the manufacturer's 
instructions and shall comply with the requirements of AS 1056.1 or 
NZS4602, NZS4603, NZS 4606.1, NZS 4607, AS 1361, AS 3142 or 
AS 4552(AG 102), as appropriate. Oil-fired water heaters shall comply with 
AS 1690. 

3.12.3 Selection of anode 

If a replacement anode is required, reference shall be made to the 
appropriate manufacturer. 

3.12.4 Working Pressure 

Water heaters shall be installed so that the maximum rated working pressure 
is not exceeded during normal operation. Reference shall be made to the 
heater label for the relevant information. 

3.12.5 Auxiliary controls 

Auxiliary controls shall be mounted in accordance with the manufacturer's 
instructions and shall be adjusted as required. 

3.13 LOCATION 

3.13.1 Placement 

The water heater shall be placed as close as practicable to the most 
frequently used outlet point or points. Consideration shall be given to the 
route taken by vent pipes, drain lines or safe wastes. 
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3.13.2 Cistern-fed water heaters 

Cistern-fed water heaters shall be located so that the vertical distance from 
the marked water level of the cistern to the highest hot water delivery point is 
not less than 1 m. 

3.13.3 Accessibility and clearances 

Water heaters shall be located and oriented in accordance with the following: 

(a) The rating plate and instruction notice shall be in a position where they 
are readily visible. 

(b) Unobstructed access shall be available to the burner, heating units, 
controls, cisterns and other apparatus requiring maintenance. 

(c) All valves and the easing gear on a relief valve shall be readily 
accessible. 

(d) There shall be 150 mm minimum clearance from the end of easing gear 
of temperature/pressure relief valves to allow for valve removal. 

(e) The heater can be subsequently removed without major structural 
alteration to the building or major alteration to the piping. 

NOTE: Wherever possible, clearance should be allowed for removal and 
replacement of anodes, where fitted. 

3.13.4 Ventilation and fluing 

Fuel-burning water heaters shall be located so that the correct ventilation 
and fluing can be provided in accordance with the manufacturer's instructions 
and the requirements of the relevant codes and Standards. 

3.14 PROTECTION AGAINST DAMAGE FROM LEAKING WATER 

3.14.1 Concealed water containers 

All water containers, cisterns, cistern-fed water heaters, storage water 
heaters and such, which are installed in roof spaces, in cupboards or 
otherwise concealed, shall be placed on safe trays complying with 
Clause 3.14.3, which are drained by safe wastes complying with 
Clause 3.14.4. 

Mains pressure water heaters may be installed on a safe tray without a safe 
waste provided an approved shut-off device is fitted adjacent to the cold- 
water inlet and upstream of any expansion control valve. 
NOTES: 

1 Where concealment is by hinged or sliding doors, the provisions of 
Clause 3.14.2 apply. 

2 Safe trays are only required in New Zealand where leakage could result in 
damage to another occupancy in the same building. 
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3.14.2 Unconcealed storage water containers 

Unconcealed storage water containers installed inside buildings on or above 
a floor surface that is impervious to water and drained to a readily visible 
position, which is unlikely to cause injury to people or damage to property, do 
not require safe trays. Mains pressure water heaters may be installed on a 
safe tray without a safe waste, provided an approved shut-off device is fitted 
adjacent to the cold water inlet and upstream of any expansion control valve. 

All other unconcealed water storage containers installed inside buildings 
require safe trays in accordance with Clause 3.14.3 and 3.14.4. 

Free outlet-type storage water heaters not exceeding 13.5 L capacity and 
instantaneous water heaters do not require safe trays. 

3.14.3 Safe tray construction 

Safe trays shall be fabricated from materials in accordance with Clause 3.8.1 
and have sides turned up not less than 50 mm. All joints shall be made 
watertight. 

3.14.4 Safe wastes 

3.14.4.1 Sizes of safe wastes 

The minimum sizes of safe waste pipes shall be — 

(a) DN 20 for safe trays in under-sink situations; or 

(b) DN 50 for all other situations. 

3.14.4.2 Safe waste construction 

Safe wastes shall be fabricated with all joints in sheet metal pipe lapped in 
the direction of the flow and all circumferential joints shall be made 
watertight. 

3.14.4.3 Safe waste installation 

Each safe waste shall comply with the following: 

(a) It should be a continuous fall to its discharge point. 

(b) All seams in sheet metal pipe shall be uppermost. 

(c) Support shall be in the vicinity of the tray and at intervals not greater 
than 1 m horizontally and 2.4 m vertically. 

(d) The discharge position shall comply with the following, as applicable; 

(i) Wtiere discliarging outside the building — to a point within the 
property boundaries which is readily visible from within the 
property, clear of doors, windows and other openings and is 
unlikely to cause injury to people or damage to property. 

(ii) Where discharging inside the building — to a readily visible position 
unlikely to cause injury to people or damage to property. 
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3.14.5 Placement of water heater or cistern on a safe tray 

The water heater or cistern shall be placed on the safe tray as shown in 
Figure 3.9 and shall — 

(a) have no portion of any attached feed tank closer than 75 mm to a 
vertical line from the edge of the safe tray and no portion of the heater 
or cistern or any attached auxiliary part closer than 25 mm to the 
vertical line; and 

(b) have placed between the tank and the safe tray, supports not less than 
12 mm thick and of an area not less than 0.5 A nor more than 0.6 A, 
where A is the area of the base of the tank. The support shall project 
beyond the sides and walls of the tank but not closer than 20 mm to the 
sides of the safe tray. 

3.15 SUPPORT 

3.15.1 Support of water containers installed in a roof 

Storage water heaters and cisterns installed in a roof space as shown in 
Figure 3.1 shall be placed on a safe tray (see Figure 3.9) supported by a 
platform of hardwood or other suitable and not less durable material as 
shown in Figure 3.10. The following also apply to the installation of a safe 
tray: 

(a) The safe tray shall drain to its safe waste. 

(b) The safe tray shall be placed so that the load of the water heater or 
cistern is supported by one or more loadbearing walls that are vertically 
continuous to a solid foundation, a concrete slab or simiilar support of 
comparable strength provided the following criteria is met: 

(i) Where the platform is placed over one wall only, it shall be placed 
centrally over the wall, and any ceiling joist that is subjected to 
additional stress shall cross the wall at right angles. The capacity 
of the water heater or cistern, or both, supported by the platform, 
shall not in this case exceed 450 L. 

(ii) Where the load is carried by beams or bearers spanning two walls, 
no ceiling joists shall carry any of the load, except where 
immediately over a wall. 

(iii) Where the load is carried on loadbearing walls supported on piers, 

the water heater or cistern shall be placed centrally above a solid 

pier that supports the wall immediately under the water heater or 

cistern, or the load shall be transmitted to a designed floor beam or 

bearer supported by two piers not more than 2 m apart. 

NOTE: The above requirements do not preclude the load or part of the load 

from being carried on a beam or bearer that spans an opening in a wall. As 

such, the wall immediately above the opening is not subjected to additional 

stress and the load is distributed over at least 0.6 m of vertical continuous wall 

on either side of the opening. For this situation advice should be sought from 

suitably qualified competent persons. 
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3.15.2 Support of water containers installed other than in a roof space 
or above a roof 

Storage water heaters and cisterns installed other than in a roof space or 
above a roof shall be floor-mounted or supported, as follows: 

(a) By brackets or hangers supplied by, or as specified by, the 
manufacturer, and installed in accordance with the manufacturer's 
instructions. 

(b) In a recess in a wall structure as specified by the manufacturer. 

(c) On an impervious base — 

(i) of bonded brick or concrete cast in situ, having a thickness of not 
less than 75 mm; or 

(ii) of pre-cast concrete having a thickness of not less than 50 mm; 
and 

(iii) having the top of the base not less than 50 mm above the 
surrounding surface. 

(d) On a platform of timber, as shown in Figure 3.10, or other suitable and 
not less durable material. Where such a platform is located at or near 
ground level, it shall be supported so that a clearance of not less than 
100 mm is maintained from the surrounding ground. 

3.15.3 Seismic restraints 

In New Zealand cisterns and hot water container assemblies are required to 
be restrained against movement (see Section 203 of NZS 4603 or NZS 4607 
or NZ Acceptable Solution G12 AS1 and Figure 3.1 1 of this Standard). 
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Cold water cistern 
(if applicable) —\ 



Hot water outlet line- 



Overflow pipe- 



Safe waste—, 20 min. 



DN 5 min.— '-- -.. 



Alternative safe waste—' 



--J 



Water Ineater/cistern 



i 



-Drain tap 



TT 



wm 



vM vm vm Mi VM vm vhTvm 



I K-'l 
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^-Safe tr 



Supports- 



W. 



VA 



^ 



y/A '^— Platform 



afe tray 



-Drain trap 



25 min, / 



Water heater/cistern 



Safe t r a y --^ 

VIEW A 
DIMENSIONS IN MILLIMETRES 



FIGURE 3.9 TYPICAL INSTALLATION OF A SAFE TRAY AND POSITION 
OF WATER HEATER OR CISTERN 
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Platform clear of any ceiling joist unless 
complying with Clause 3.15 



.—Timber boards 75 x 25 or aiternatively 
/ waterproof particle flooring 20 thick min.- 



WaJ) top plate — 




Loadbsaring wall -^ 

Piatform support on 
beams or bearers—^' 



"Loadbearing wall 

FIGURE 3.10 TYPICAL CONSTRUCTION OF A PLATFORM 



3.16 CORROSION PREVENTION AND WEATHER PROTECTION 

3.16.1 Water heater base — Corrosion avoidance 

Water heaters, which are supported on a surface that may become wet, shall 
be installed to allow free air circulation between the surface and the base of 
the water heater, unless stated otherwise in the manufacturer's written 
installation instructions. 

3.16.2 Weather protection of externally installed water heaters 

Water heaters installed externally shall — 

(a) be of a type recommended by the manufacturer for external installation; 
or 

(b) be protected by a weatherproof enclosure. 

NOTE: A water heater or enclosure complying with the above requirements may 
not necessarily be suitable for extreme conditions, such as sustained freezing 
temperature, or for salt-laden or corrosive atmospheres. For installations under 
such conditions reference should be made to the water heater manufacturer. 
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- 06 mm screw hook 



Strap twisted and nailed to dwang 
[nogging Aus.) witin 5/30 x 3,15 mm 
nails -A 




Light timber frame wall 
complying with AS 1684 or 
N2S 3604 
50 X 0.6 mm 
galvanized strap 

,f-^00 X 50 mm timber 
chocks nailed with 
2/100 A 4.0 mm nails 
into floor joists or 
blocking, or alternatively 
a 50 X 0.6 mm galvanized 
strap 



Alternative detail 3 



FIGURE 3.11 (in part) TYPICAL ARRANGEMENT FOR SEISMIC RESTRAINT OF 
STORAGE WATER HEATERS— LESS THAN 350 L 
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."100 mm nails-^ 



2 vertical blocks shaped 
to heater and nailed to 
wall framing—, 



Vertical brace 
fixed to wall 
dwangs Inoggings 
with (2) 100 mm 
nails per dwang — 





-75 X 50 block as necessary 
secured by 100 mm nails 



PLAN VIEW 



2 screws to penetrate 
at least 75% through 
dwang .. 



6 mm turnbuckie 



25 X 1 mm perforated galvanized 
steel strap commonly used for 
building bracing 




100 mm max. .-i 

i fe 



Screw or coach 
bolts to enable 
easy removal 
for servicing- 




2 mm thick steel bracket- 
DETAIL A 



— Vertical brace 
75 X 50 

2,25 X 1 mm 
galvanized steel 
straps located 
within 100 mm 
of top and / 

bottom of heater — 

For heaters above 
200 kg use 2 extra 
straps equally spaced 
between top and 
bottom straps 



Floor or platform—' f 
50 mm oversize hole-^' 

(a) Enclosed in cupboard 



SIDE ELEVATION 




50 mm oversize hole — 



':^^ 



(b) Unenclosed against a wall 



FIGURE 3.11 (in part) TYPICAL METHODS OF SECURING WATER 
HEATERS AGAINST SEISMIC FORCES 



3.17 CONNECTIOMS TO WATER HEATERS 

Unions or similar couplings shall be provided for the connections of any 
service pipe to the inlet or outlet of the water heater. 

3.18 PRESSURE RELIEF AND VENTING OF WATER HEATERS AND 
CONTAINERS 

Water heaters and containers shall comply with the following: 

(a) Vented storage water heaters shall have the storage container fitted 
with a free and unobstructed vent open to atmosphere at all times. 

(b) Heat exchange vented water heaters (to AS 1361) shall be fitted with a 
vent and protective devices as required in AS 1361. 

(c) Unvented storage water heaters, as follows: 

(i) They shall be fitted with a temperature/pressure relief valve. 
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(ii) Where required by the local network utility operator, they shall be 
fitted with an expansion control valve (see Figure 3.2). 

(iii) New Zealand applications only, as follows; 

(A) Unvented water heaters shall be fitted with a manual reset 
energy cut-off device set to operate at 90EC in addition to the 
thermostat. 

(B) For systems where the set pressure does not exceed 
120 kPa, a pressure relief valve may be used as an 
alternative to temperature/pressure relief valve. 

(C) An expansion valve, as appropriate to the water heater, shall 
be installed in the cold water supply piping to all unvented 
systems. 

(d) Instantaneous water heaters shall be fitted with pressure protective 
device(s) for the particular type of water heater. 

(e) AN water heaters shall be fitted with any additional protection devices 
specified by the manufacturer of the water heater. 

Unvented pressure water containers not designed to withstand a full vacuum 

shall also be fitted with a vacuum relief valve. 
NOTE; A vacuum-relief valve is usually incorporated in the pressure-relief valve 
on this type of container. A separate vacuum-relief valve is only required where 
the manufacturer so specifies, 

3.19 VALVES 

3.19.1 General 

The valves used in the installation of water heaters shall comply with 
Table 3.3. 

3.19.2 Required set pressure of valves (for unvented water heaters) 

The required set pressure of expansion control valves and inlet pressure 
control valves shall be — 

(a) as specified by the water heater manufacturer or; 

(b) determined from the set pressure of the temperature and pressure relief 
valve supplied by the water heater manufacturer, with reference to 
Table 3.4. 
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TABLE 3.3 
REQUIREMENTS FOR VALVES AND OTHER FITTINGS (See Note 1) 





Valves and fittings required 




Instant- 
aneous 
water 
heater 


Unvented storage water 
heater 


Vented storage water heater 


Side-fed 

water heater 

(Fig. 3.4) 




Valves and 
fittings 


Mains 
pressure 
(Fig. 3.2) 


Unvented 
reduced 
pressure 


Vented 
reduced 
pressure 
(Fig. 3.3) 


Reduced 

pressure 

uncontrolled 

heat source 

(Fig. 3.7) 


Free outlet 
water 
heater 


Heat 

exchange 

water heater 


Isolating valve 


Ye si 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Line strainer 


* 


* 




* 


* 


N/A 


* 


* 


Non-return 
valve 


N/A 


Yes 


Yes 


Yes 


Yes 


Yes 


N/A 


Yes 


Pressure- 
limiting valve 


As required 
by manu- 
facturer 


As required 
by manu- 
facturer 


As specified by the reducing valve 
manufacturer 


N/A 


N/A 


As required by 
manufacturer 


Pressure- 
reducing valve 


N/A 


N/A 


Yes 


Yes 


Yes 


N/A 


N/A 


N/A 


Expansion 
control valve 

(New Zealand 
only) 


N/A 


Yes 


Yes 


N/A 
N/A 


N/A 
N/A 


N/A 
N/A 


N/A 
N/A 


Yes 
Yes 


Vacuum relief 
valve 


N/A 


As required 
by the water 
heater 
manu- 
facturer 


As required 
by the water 
heater 
manu- 
facturer 


N/A 


N/A 


N/A 


N/A 


N/A 


Tempering 
valve 


Optional 


Optional 


Optional 


Optional 


Yes 


Optional 


Optional 


Optional 


Temperature 
and pressure- 
relief valveH 


N/A 


Yes 


Yes 


N/A 


N/A 


N/A 


N/A 


N/A 


Other 

protective 
devices 


As specified by the manufacturer 



* Where required by the local authority or by manufacturer's instructions. 

H For New Zealand with pressures up to 120kPaa pressure relief valve may be used as an alternative to a 

temperature/pressure relief valve. 
I Isolating valves should be unrestricted and full bore when in the open position. 
NOTE: This is not applicable to water heaters fed from a remote cistern. 
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3.19.3 Required set pressure of valves (for unvented water heaters) 

The required set pressure of expansion control valves and inlet pressure 
control valves shall be — 

(a) as specified by the water heater manufacturer or; 

(b) determined from the set pressure of the temperature and pressure relief 
valve supplied by the water heater manufacturer, with reference to 
Table 3.4. 

TABLE 3.4 
SET PRESSURES FOR VALVES 



TPR valve 


Without expansion 
control valve 


With ex 


pansion control valve 


Inlet pressure 
control valve type 


or pressure 
relief valve 


Maximum 


Inlet valve 


Exp. 


Maximum 


Inlet valve 


setting 


permitted 


maximum 


Control 


permitted 


maximum 


required 


kPa 


mains 


setting 


valve 


mains 


setting 






pressure 


kPa 


setting 


pressure 


kPa 






kPa 




kPa 


kPa 






Open vent 


N/A 


35 


N/A 


N/A 


N/A 


Pressure reducing 


56 


N/A 


45 


46 


N/A 


35 


Pressure reducing 


74 


N/A 


65 


65 


N/A 


55 


Pressure reducing 


Open vent 


N/A 


76 


N/A 


N/A 


N/A 


Pressure reducing 


80 


N/A 


65 


65 


N/A 


50 


Pressure reducing 


85 


N/A 


70 


70 


N/A 


55 


Pressure reducing 


100 


N/A 


85 


85 


N/A 


70 


Pressure reducing 


115 


N/A 


100 


100 


N/A 


85 


Pressure reducing 


120 


N/A 


110 


110 


N/A 


100 


Pressure reducing 


130 


N/A 


115 


115 


N/A 


100 


Pressure reducing 


150 


N/A 


130 


130 


N/A 


115 


Pressure reducing 


180 


N/A 


160 


160 


N/A 


140 


Pressure reducing 


215 


N/A 


195 


195 


N/A 


175 


Pressure reducing 


500 


400 


350 


400 


350 


300 


Pressure limiting 


700 


550 


450 


550 


450 


350 


Pressure limiting 


850 


680 


500 


700 


550 


450 


Pressure limiting 


1 000 


800 


600 


850 


680 


500 


Pressure limiting 


1 200 


960 


600 


1 000 


800 


600 


Pressure limiting 


1 400 


1 120 


600 


1 200 


960 


600 


Pressure limiting 


N/A 


N/A 


N/A 


1 400 


1 100 


600 


Pressure limiting 



NOTE: Inlet pressure control valve is required where the maximum permitted mains 
pressure is likely to be exceeded. 

3.20 INSTALLATION OF HOT AND COLD WATER PIPING AND 
CONTROLS — SAFETY PRECAUTIONS (EARTHING) 

See Clauses 2.8 and 2.9. 
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3.21 GENERAL REQUIREMENTS (HOT AND COLD WATER) 

3.21.1 Methods of jointing 

3.21.1.1 Prohibited methods 

The following methods of jointing shall be prohibited: 

(a) Crimping to reduce a larger diameter pipe when joining to a smaller 
diameter pipe. 

(b) Use of a filler rod to fill the annular space when joining copper, copper 
alloy or stainless steel pipes of different sizes. 

3.21.1.2 Threading 

Threads shall comply with the relevant Standard for the materials to be 
joined, and shall be sealed with an appropriate joining medium. 

3.21.1.3 Compression-type fittings 
Compression-type fittings shall comply with the following: 

(a) Where compression unions are used, to join copper or stainless steel 
pipe, the pipe shall be flared or croxed in accordance with AS 3688. 

(b) Plastics nuts shall not be used to connect any pipe to a cistern that 
supplies water to a water heater. 

3.21.2 Support and fixing above the ground 
See Clause 2.14. 

3.21.3 Securing of pipes and fittings 

Any pipe or fitting that may be subjected to strain or torsion shall be 
positively fastened against twisting or any other movement. 

For hot water piping, the fixing shall be in such a manner as to permit 
movement due to thermal expansion and shall not cause damage or 
corrosion to the pipe. 

3.21.4 Location of piping 

See Clause 2.13. 

3.21.5 Protection against freezing 

See Clause 2.13.4. 

3.22 INSTALLATION OF VALVES 

3.22.1 Valves 

Valves shall be installed in a manner apprcfpriate to the type of water heater 
being installed. The installations shall — 

(a) have the isolating valve in a position readily accessible from floor or 
ground level; 

(b) have the valves in the cold water supply in the sequence as shown in 
Figure 3.12; 
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(c) have unobstructed access for maintenance or replacement and meet 
the requirements of Clause 3.13.3 (c) and 3.13.3 (d); 

(d) have no heat applied to any valve that has screwed pipe connections; 

(e) have no other valve, tap or shut-off device between the 
temperature/pressure relief valve or expansion control valve or 
expansion control valve and the water heater; 

(f) have the temperature/pressure relief valves fitted in the position 
specified by the water heater manufacturer; 

(g) be protected from freezing where climatic conditions require protection; 
and 

(h) unless otherwise specified by the valve manufacturer — 

(i) have pressure reducing valves, where fitted, a minimum of 300 mm 
horizontally from the water heater inlet; and 

(ii) have pressure-reducing valves, where fitted to an unvented water 
heater, a minimum of 300 mm below the temperature/pressure 
relief valve. 

3.22.2 Relief and expansion valve drain lines 

3.22.2.1 Size and material 

For other than the expansion control valve fitted to heat exchange water 
heaters, every temperature/pressure relief valve and expansion control valve 
shall be fitted with a drain line that shall— 

(a) be of copper pipe or other authorized pipe; 

(b) be of a diameter not smaller than the nominal size of the valve outlet; 
and 

(c) discharge via an air break over a tundish located within 3 m of the valve 
outlet, when the requirements of Table 3.5 cannot be met. 

TABLE 3.5 
LENGTHS AND CHANGES OF DIRECTION 



ftflaximum relief drain 

length 

m 



Maximum numbers of 

changes of direction 

(greater than 45*") 



3.22.2.2 Interconnection of drain lines for individual water heaters 

The drain lines from the outlet of the temperature and pressure relief valve 
and the expansion control valve on an individual water heater may be joined 
together subject to the following; 

(a) Interconnection is limited to the drain lines from the outlets of one 
temperature/pressure relief valve and one expansion control valve. 
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(b) Instaliation of the drain lines complies with Clause 3.22.2.3. 

NOTE; Some network utility operators may not permit interconnection of drain 
lines. 

3.22.2.3 Instalfation 

Drain lines from temperature pressure relief valves, expansion control valves 
and tundishes shall be installed subject to the following: 

(a) There shall be no tap, valve or other restrictions in any line. 

(b) Each line shall fall continuously from the valve to the approved point of 
discharge. 

(c) Drain lines discharging into safe trays shall maintain the required air- 

gap- 

(d) The point of discharge from each drain line shall be located so that the 
release of steam or hot water does not cause a nuisance, is readily 
discernible and incurs no risk of damage to the building or injury to 
persons. 

(e) Where a drain line terminates outside a building, the end of the line 
shall be — 

(i) not lower than 300 mm or higher than 450 mm above an unpaved 
surface; or 

(ii) not lower than 75 mm or higher than 300 mm above a gravel pit not 
less than 100 mm in diameter in a paved surface. 

(ill) Not placed over building footings. 

(f) The drain line from the expansion control valve on a heat exchange 
water heater shall be directed into the water storage container through a 
minimum air gap of 20 mm. 

(g) Where a water heater is externally located, the point of final discharge 
from the relief valve shall be offset not less than 1 m horizontally from 
the valve outlet. 

3.22.3 Tundish drain lines 

The drain line from any tundish shall be not less than DN 20 nor less than 
one size larger than that of the largest drain line discharging into the tundish. 
Tundish drain lines shall comply with Clause 3.22.2.3. 
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Cold expansion control valve 

Non-return valve /--Isolating valve 



To drain i-^na- 




Cold supply 



(a) Typical assembly of Individual components 

Cold expansion control valve 



Water 
heater 



Isolating valve 




C\"~" 



Cold supply 



Line strainer 
(where fitted) 

Non-return vaK 



(b) Typical assembly of cold water components (combined assembly showing heat trap) 



-Cold expansion 
control valve 



-Pr . .sure limiting or 
reduction valve 



To drain L— i- 




isolating valve 
(maybe required 
downstream before 
water heater) 



Cold supply 



-Water heater 



NOTES: 

1 Expansion control valve may be combined with the pressure-limiting valve. 

2 In New Zealand it has been the practice to install an isolation valve between 
the water heater and the cold water expansion valve for maintenance purposes, 

3 In New Zealand all storage water heaters in excess of 45 L capacity shall 
be provided with a drain pipe valved and capped as appropriate. 

(c) Typical assembly of cold water components incorporating a pressure limiting valve 

FIGURE 3.12 TYPICAL INSTALLATION OF VALVES 
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3.22.4 Areas subject to freezing 

In areas where water pipes are prone to freezing, the drain line from the 
valve shall be insulated and shall not exceed 300 mm in length. It shall 
discharge into a tundish through an air gap, not less than 75 mm and not 
more than 150 mm measured from the outlet of the drain line to the rim of the 
tundish. 

3.22.5 Water heaters (New Zealand) 

In New Zealand all storage water heaters in excess of 45 L capacity shall be 
provided with a drainpipe valved and capped as appropriate. 

3.23 VENT PIPES 

3.23.1 Installation 

Each vented storage water heater shall be fitted with a vent pipe of copper 
not smaller than DN 20 and shall — 

(a) have no tap, valve, sharp change of direction or other restrictions in the 
pipe; 

(b) be as short as practicable, and rise continuously from the point of 
connection as specified by the water heater manufacturer; and 

(c) have any roof or wall penetration rendered waterproof with due 
allowance made for expansion. 

3.23.2 Termination of vent pipe 

Vent pipes installed on a water heater shall — 

(a) where over a cistern, be turned downward and discharged into the 
cistern by passing through the lid, finishing not lower than the outlet of 
the float valve and not discharging over the float valve assembly; 

(b) when taken through a roof, have the open end of the pipe point upwards 
or be turned downwards and if projecting more than 1 m above the roof, 
be supported; and 

(c) In locations subject to freezing conditions vent pipes should be 
insulated to at least 300 mm above the working water level. 

3.23.3 Cistern-fed water heaters (other than side-fed type) 

Where a vent pipe is fitted in conjunction with a cold water cistern, it shall 
rise to a height not less than 80 mm above the static water level in the cistern 
for every 1 m between the overflow water level in the feed tank and the base 
of the heater, or 300 mm, whichever is the greater. 

3.23.4 Vented storage water heaters, inlet pressure-controlled 

Where a vent pipe is installed in conjunction with a water heater fitted with a 
pressure-reducing valve, it shall either rise to a height above the outlet of the 
pressure-reducing valve in accordance with Table 3.6, or in accordance with 
the following equation: 

H = ^^i ...(1) 

10 ^ ^ 
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where 

H = the height of vent pipe, in metres, to the nearest 0.5 m 
SP = set outlet pressure of the reducing valve, in kilopascals 

TABLE 3.6 

HEIGHT FOR VENT PIPES ABOVE 
A PRESSURE-REDUCING VALVE 



Pressure-reducing valve setting 
kPa 


Height of vent pipe 
m 


25 
30 
35 

45 

50 
70 


3.5 
4,0 
4.5 

5.5 
6.0 
8.0 



3.24 HOT WATER PIPE LAYOUT AND SIZING 

3.24.1 General 

The layout and sizes of hot water pipes in a non-circulatory hot water system 
shall be sufficient to give the required flow at all outlets, including branches 
from non-circulatory systems, and shall reduce to a minimum the amount of 
dead (cold) water drawn off before hot water commences to flow at any tap. 
The following requirements shall apply: 

(a) The main flow hot water pipes and branches to the hot water outlets 
shall be by the shortest practicable route. 

(b) The diameter of the hot water pipes shall be the minimum necessary to 
supply the outlet draw-off requirements and have a maximum water 
velocity of 3 m/s. 

NOTES: 

1 Typical flow rates of hot water demand at the outlet of fixtures are as follows: 

(a) Bath 0.30 L/s 

(b) Shower 0.10 L/s 

(c) Handbasin 0.10 L/s 

(d) Kitchen sink 0.20 L/s 

(e) Washing machine 0.20 L/s 

(f) Laundry trough 0.20 L/s 

These values are for calculation purposes and are not necessarily the minimum that 
may be supplied. 

2 Preferred sizes of pipes given in Table 3.7 are to achieve the requirements 
according to Note 1. 

3 Where the distance between hot water outlets causes an unacceptable 
amount of dead water, the use of two or more heaters, trace heating of pipes 
or a pumped circulation should be considered. 

4 Reference should be made to Clause 3.24.2 regarding requirements for 
gradients. 
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TABLE 3.7 

PREFERRED SIZES OF PIPE FOR NON-CIRCULATORY AVERAGE 

SINGLE-STOREY TYPE HOUSEHOLD INSTALLATIONS 

(Copper tube complying with AS 1432 or NZS 3501) 







Heater operating head, kPa 






Less than 
85 


85 to 170 


In excess of 170 


Feed 


c*«««« Instantaneo 
Storage ^^ 




Nominal size of pipes 
DN 


From heater to first branch 

A branch to kitchen sink or 

washbasin 

A branch to kitchen sink and 

laundry 

A branch to bathroom and one 
other room 

A branch to bathroom only, all 
pipe in bathroom 


20 
15 

15 

20 
18 


18 

15 

15 

18 

15 


18 
15 

15 

15 
15 


15 
15 

15 

15 

15 



NOTE: The above are recommended sizes only, and individual installations may require larger 
piping to provide the flow rates given in Clause 3,24.1 Note 1. 

3.24.2 Gradient 

The grading of a hot water reticulation shall comply with the following: 

(a) Mains pressure or pressure limiting valve controlled reticulation: rise or 
fall as required subject to the requirements of Clause 3.24.3. 

(b) Reducing valve controlled reticulation: rise and fall as required subject 
to the provisions of Table 3.8. 

(c) Cistern fed reticulation: rise or fall continuously in the direction of flow 
with a minimum grade of 1 in 200. 

3.24.3 Maximum rise of hot water supply pipes 

The maximum rise of the highest point of the hot water supply pipes above 
the point of cold water entry shall be as follows: 

(a) For mains pressure reticulation — 60% of the available mains pressure 
expressed in metres head. 

(b) For pressure-limiting valve-controlled reticulation— 80% of the setting of 
the pressure-limiting valve setting expressed in metres head. 

(c) For cistern-fed reticulation — 1 m below the marked water level of the 
cistern. 

NOTE: For the purpose of this Clause, the equation 10 kPa = 1 m head should be 
used. 
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TABLE 3.8 
MAXIMUM RISE 



Reducing valve 

setting 

kPa 


Highest point of 
reticulation above 


reducing valve outlet 




m 


25 


1.5 


30 


1.75 


35 


2.0 


40 


2,5 


45 


2.75 


50 


3.0 


70 


4.5 


100 


6,5 



3.24.4 Terminal fittings 

A hot water tap, when installed in combination with a cold water tap, shall be 
the left hand or upper tap in a new installation. For New Zealand, other tap 
arrangements may be allowed. 

3.25 SOLAR WATER HEATERS 

3.25.1 Application 

This Clause covers systems with fixed orientation and inclination used either 
single- or in multiple-unit installations. It is applicable to both thermosiphon 
and pumped systems, close-coupled or integral systems and those with the 
water container remote from the collectors, and rated and unrated systems. 
Requirements relating to the installation of supplementary heating (electricity, 
gas, liquid or solid fuel) are also specified. 

In New Zealand reference should be made to NZS 4613 and NZS 4614. 

3.25.2 General 

Environmental factors of solar radiation for the area, local consideration of 
dust, hail, frost, shade and wind, and the aspects of both the quality of water 
used and the consumer hot water usage habits will affect both the 
performance and the service life of the unit. 

Systems rated in accordance with AS 2984, NZS 4613 or AS 4234 shall be 
installed strictly in accordance with the manufacturer's instructions and with 
the relevant sections of this Standard in order to ensure that the rated 
performance is achieved. The performance of the unrated systems (typically 
those assembled from components of different manufacture) and of forced 
circulation systems (where the water is circulated through the solar collector 
by means other than thermosiphon action) will be particularly dependent 
upon compliance with this Section. 

Basic reference data are included in this Section to provide information to 
assist in the choice of a suitable system. 
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3.25.3 Solar water heaters 

Solar water heaters shall be installed in accordance with the manufacturers= 
instructions and this Standard. 

3.25.4 Location 

The location of solar water heaters shall comply with Clause 3.13. 

3.25.5 Sizing 

Installing smaller systems will result in reduced performance. The 
performance of particular systems configurations and installations can be 
estimated from the requirements contained in AS 4234. 

3.26 INSTALLATION OF SOLAR WATER HEATER CONTAINER 

3.26.1 Solar water heater containers 

Solar water heater containers shall comply with AS 2712, NZS4613 or 
NZS 4614 where applicable. 

3.26.2 Containers installed on or above a roof 

3.26.2.1 Support 

The containers of close-coupled or integral systems mounted directly onto a 
roof structure shall be positioned so as not to compromise the structural 
integrity of the roof. 

Separately located containers shall be supported on a platform that shall 
comply with Clause 3.15. 

NOTE: The weight of the container and solar hot water heater should be 

considered in roof structure design and supports. 

3.26.2.2 Protection of externally mounted containers 

Every container installed externally shall comply with Clause 3.16. 

3.26.3 Containers installed in a roof 

Containers installed in the roof and their support shall comply with 
Clause 3.15. 

3.26.4 Protection against damage from leaking water 

3.26.4.1 General 

Every container shall be installed in accordance with the requirements of 
Clause 3.14. 

3.26.4.2 Construction 

The safe tray shall comply with Clause 3.14.3 and shall be drained by a safe 
waste complying with Clause 3.14.4. 

3.26.4.3 Placement of container on safe tray 

The container shall be placed on the safe tray in accordance with 
Clause 3.14.2. 
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3.26.5 Connections to containers 

Unions shall be provided for the connection of any service pipe to the inlet or 
outlet of the container. 

3.26.6 Pressure relief and venting of containers 

Containers shall be provided with vents or relief devices in accordance with 
Clause 3.18. 

3.26.7 Valves 

Valves used in the installation of containers shall comply with Clause 3.19. 
Unvented containers with the heat exchanger between the solar and storage 
circuits shall comply with the requirements of AS 2712, or NZS4613 and 
NZS4614. 

3.26.8 Relief and expansion valve drain lines 

All relief valves and expansion control valves shall be provided with drain 
lines that comply with Clause 3.22.2. 

3.26.9 Vent pipes 

Vented containers shall be provided with vent pipes that comply with 
Clause 3.23. 

3.26.10 Supplementary heating connections 

Additional external supplementary energy or heated water supply input may 
be connected to a solar water heater provided that — 

(a) only connection points in the container or in fittings or components 
supplied by the manufacturer shall be used and the connections shall 
be made in accordance with the manufacturer's instructions; 

(b) the temperature-pressure relief valve or expansion control valve 
complies with Clause 3.19; 

(c) the manufacturer has indicated that addition of the remote 
supplementary heat source is appropriate; 

(d) the installation of supplementary heating by uncontrolled heat sources 
shall comply with Clause 3.33; 

(e) for systems with remote containers, supplementary heating connection 
shall only be made into the primary circuit flow and return lines in 
accordance with the manufacturer's instructions; and 

(f) for systems with forced primary circulation, the primary circulating pump 
shall be resized accordingly. 

3.27 INSTALLATION OF COLLECTORS 

3.27.1 Positioning 

3.27.1.1 Shade 

Collectors should be located so as to be clear of shade for 3 h either side of 
solar noon at any time during the year (i.e. nominally 9 am to 3 pm standard 
time). Partial shading by small objects, such as chimneys, flues and TV 
antennas, is permissible during this period. 
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3.27.1.2 Relative to container 

Placement of collectors relative to the container shall be in accordance with 
the manufacturer's instructions. 

Where no specific recommendation for location is made in the manufacturer's 
instructions, the collectors shall be placed as close as is practicable to the 
container. For thermosiphon systems where the collector is remote from the 
container, the top of the collectors shall be not less that 150 mm (measured 
vertically) below the bottom of the container. 

3.27.1.3 Orientation 

Collectors should be mounted in accordance with the manufacturer's 
instructions. 

3.27.1.4 Inclination 

Collectors should be inclined at a similar angle to the latitude angle. The 
deviation from this angle should be not more than ±20°. 

For thermosiphon systems, the minimum allowable inclination angle shall be 
1 0°, unless specifically recommended by the manufacturer for a lesser angle. 

Generally, improved winter performance and lower mean water temperature 
through the collector are obtained by an angle of inclination greater than the 
latitude angle while improved summer performance is obtained from an angle 
of inclination less than the latitude angle. 

For installations south of the Tropic of Capricorn (i.e. latitude greater than 
23.5°S) in which the collectors cannot be oriented within 60" from true north, 
an inclination of between 10° and 20° is recommended irrespective of 
collector orientation. 

3.27.2 Provision for removal of collector 

Collectors shall be installed with union assemblies or compression fittings to 
permit removal without disturbing adjacent piping or collectors (see 
Clause 3.13.3(e)). 

3.27.3 iVIountings 

3.27.3.1 Manufacturer's instructions 

Collectors shall be erected and mounted strictly in accordance with the 
manufacturer's instructions. Where mountings are supplied by the 
manufacturer, they shall be used without alteration unless otherwise 
permitted by the manufacturer. 

3.27.3.2 Method of mounting 

Individual collectors shall be mounted either directly to the roof structure or to 
a suitably designed frame fixed to the roof structure, and shall not rely on 
pipe connections for structural strength (see Figure 3.13). 

Provision shall be made in all installations to ensure drainage either under or 
over the collector, and the collector shall be arranged so as not to trap 
rainwater or debris (see Figure 3.13). 
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3.27.4 Precautions 

3.27.4.1 Frost-prone areas 

Collectors that are marked 'not suitable for frost areas' shall only be used in 
frost-prone areas if fitted with a frost protection system or device (see 
AS 2712 or NZS 4613 and NZS 4614). 

3.27.4.2 Water salinity 

Where the total salinity of the water exceeds 500 mg/L, the collectors shall 
be of a type that is labelled by the manufacturer as suitable for use with 
water of equal or greater salinity (see Clause 3.2). 

3.27.4.3 Water hardness 

Where the total hardness of the water exceeds 150 mg/L, expressed as 
calcium carbonate (CaCOs), the collectors shall not be charged with water 
until required for use, and shall be shaded by an effective cover during the 
interim period. The customer should be advised to use an effective cover 
during periods of minimum hot water use. 

3.27.4.4 Cyclonic areas 

Suitable collectors and mounting systems shall be installed in cyclonic areas. 
NOTE: Systems should be endorsed by manufacturers and approved as suitable 
for use by the network utility operator. 



Insulated container 



Mountings (see 
Clause 3.27.3.2, 



Collector aperture 
Collector 




Drainage under collectors 
(see Clause 3.27,3.2) 



FIGURE 3.13 CLOSE-COUPLED SOLAR WATER SYSTEM 
(AGAINST-PITCH INSTALLATION SHOWN) 



3.28 INSTALLATION OF CLOSE-COUPLED AND INTEGRAL SOLAR 
WATER HEATERS 

3.28.1 General 

Clause 3.26 for installation of containers and Clause 3.27 for installation of 
collectors shall be applicable to the installation of close-coupled and integral 
solar hot water systems. 
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3.28.2 Roof mountings and supports 

Close-coupled or integral solar water heaters shall be supplied complete with 
correctly designed roof-mounting frames, brackets, fixings and similar parts 
as required to correctly install the systems. The solar water heaters and 
components shall be certified as suitable for the location and type of 
installation 'with-pitch', 'against-pitch' or 'cross-pitch' (see Figures 3.14, 3.15 
and 3.16). Due regard shall be paid to mounting height above ground level, 
direction and speed of prevailing winds anticipated in cyclonic areas and 
earthquake risk. 

All straps used in the support or fastening of close-coupled or integral 
systems shall be hot-dip galvanized after fabrication. Otherwise, a suitable 
corrosion-resistant alternative may be used. 

Structural members that penetrate the roof shall be flashed or rendered 
watertight in such a manner as will allow for expansion and be appropriate to 
the construction. 

3.29 THERMOSIPHON FLOW SOLAR WATER HEATERS WITH REMOTE 
CONTAINERS 

3.29.1 General 

Clause 3.26 for installation of containers and Clause 3.27 for installation of 
collectors shall be applicable to a thermosiphon flow solar hot water system 
with remote container (see Figure 3.8(a)). All interconnecting piping shall be 
in accordance with Section 3. 

3.29.2 Primary circuit flow and return pipes — Pipes and fitting 

All piping used for the conveyance of potable hot water to or from the 
collector to the container shall be of a type, under the likely maximum 
temperature and pressure conditions of use, not inferior to copper pipe. 

3.30 SOLAR WATER HEATERS WITH FORCED PRIMARY CIRCULATION 

3.30.1 General 

Clause 3.26 for installation of containers and Clause 3.27 for installation of 
collectors shall be applicable to solar water heaters with forced primary 
circulation. All interconnecting piping shall be in accordance with this Section 
(see Figure 3.17). 
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Insulated container 



Temperature/pressur 
relief valve 




Insulated piping 



Relief vaive drainpipe 



Collector 



FIGURE 3.14 TYPICAL 'WITH PITCH' INSTALLATION 




■- — Roof rafter 



Weathercone 
in position — 



^ 



Pipe leg 



Long bolt 
and nut— V 



— Solder or 
silicone seal in 
1^ final position 



--Flashing 




- 'U' bracket 



y Ionian 



LaJ^ 



DETAIL B 



DETAIL A 

FIGURE 3.15 TYPICAL 'AGAINST PITCH' INSTALLATION 
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insulated container 




Mountings 



FIGURE 3.16 TYPICAL 'CROSS-PITCH INSTALLATION' 



-Air eliminator 




Hot water pipin 
{see Clause 3.24) 



Insulation partly shown / 
(see Clause 3.11.7) -— 



-- — Absorber (under cover) 



Primary circuit 

Non-return valve 
"Circulating pump 

Cold water supply 



Heat trap (or non-return valve) 



FIGURE 3.17 TYPICAL FORCED PRIMARY CIRCULATION ARRANGEMENT 
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3.30.2 Primary circulation pump 

3.30.2.1 Construction 

Where a circulating pump is installed and connected to circulate water 
through the system, any copper alloy materials in contact with water shall be 
dezincification resistant (DR). Where non-metallic materials are used, these 
shall perform adequately in respect of erosion, corrosion, contamination and 
mechanical properties when the system is operated at the most extreme 
temperature conditions. 

3.30.2.2 Capacity 

The pump shall have a capacity suitable for the number of collectors in 
accordance with the manufacturer recommendations. In the absence of such 
information a capacity of 10 to 20 L/h per m^ of collector area is appropriate. 
This will normally provide a temperature rise across the collector of about 
25X to SOX under high irradiance. 

NOTE: For installations of forced circulation systems it is recommended that the 
system design should be undertaken by a competent designer or be referred to 
the collector or container manufacturer for design assessment. 

3.30.3 Pump and controller installation 

The pump and controller installation shall comply with the following 
requirements: 

(a) The primary circulating pump shall be installed to draw the colder water 
from the lower section of the container and to circulate this water 
through the collectors before returning it to the container. 

(b) Only connection points in the container or in fittings or components, 
supplied by the manufacturer, shall be used for the cold water supply 
from the container and hot water return to the container. The 
connections shall be made strictly in accordance with the 
manufacturer's installation instructions. 

(c) Where the primary circulating pump is mounted separately from the 
container, the pump shall be rigidly supported on a properly designed 
base or frame and the piping system arranged so that no perceptible 
vibration is transmitted to either the collector or the building. 

(d) Circulating pump controls shall be fitted and connected in an accessible 
position in accordance with the manufacturer's instructions. If mounted 
outdoors, pump controls should be weatherproof. 

(e) Where electronic temperature probes are used, the contractor shall 
ensure the probe pocket is free of moisture before the probe is inserted 
and that the pocket is protected against moisture entry after the probe is 
fitted. 

(f) A warning notice of voltage used and a control wiring diagram shall be 
affixed to the inside of the control box cover and the fuse box, together 
with identification of the control components fitted and the name of the 
supplying agents. 
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3.31 SOLAR WATER HEATERS USED AS PREHEATERS 

3.31.1 General 

Solar water heaters, installed as preheaters, shall comply with the relevant 
requirements of this Standard. Typically, the capacity of a preheated water 
storage cylinder should be capable of providing one day's supply of hot 
water. 

3.31.2 Installation of solar preheaters — Cistern-fed water heaters 

For a cistern-fed water heater, the solar preheater shall be installed between 
the cold water feed tank and the water heater, in accordance with 
Clause 3.26 and 3.27. 

3.31.3 Installation of solar preheaters — Mains pressure and reduced- 
pressure water heaters 

3.31.3.1 New Installations 

Where a solar preheater is installed in a new mains pressure or reduced- 
pressure hot water service, the installation shall comply with Clauses 3.26 
and 3.27. The cold water supply controls and the expansion control valve 
shall be installed prior to the solar preheater. 

3.31.3.2 Existing systems installations 

Where a solar preheater is to be installed in an existing mains pressure or 
reduced-pressure hot water service, the requirements shall be as for 
Clause 3.30. Where the existing service is fitted with an expansion control 
valve on the cold water inlet side, the expansion control valve shall be refixed 
on the inlet to the preheater. 

3.31 .4 Suitable types of existing heaters 

Solar preheaters shall only be connected in series with household water 
heaters that incorporate a thermostatic control. Household water heaters, 
which do not incorporate approved thermostatic control, shall only be 
connected to a solar preheater in a parallel circuit via a changeover valve. In 
such cases, the solar preheater shall act as an alternative summer heat 
source only and not as a permanent preheater. 

Where the solar preheater is not permanently connected into the heater unit 
system, the preheater shall be fitted with a relief valve as required for 
containers (see Clause 3.18). 

3.32 CONTROLLED ENERGY SOURCES 

The following apply: 

(a) Electric supply The electrical installation shall comply with AS 3000 
and local electricity supply authority requirements in Australia and with 
relevant NZECPs in New Zealand. 

The local electricity supply authority should be consulted prior to 
commencing work to determine if a suitable electricity supply is 
available. 
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(b) Gas-fired water heater installation In addition to the requirements of 
this Standard, the installation of a gas-fired water heater and its fluing, 
ventilation and gas piping shall comply with AS 5601(AG 601) and 
NZS 5261 and the manufacturer's instructions. 

(c) Oil-fired water fieater installation In addition to the requirements of this 
Standard, the Installation of an oil-fired water heater and its fluing, 
ventilation and oil piping shall comply with AS 1691 and the 
manufacturer's instructions. 

3.33 WATER HEATERS WITH UNCONTROLLED ENERGY SOURCE- 
INSTALLATION 

The installation of water heaters with an uncontrolled heat Input shall comply 
with the following requirements: 

(a) Thermosiphon water heaters connected to slow combustion stoves or 
room heaters with water-heating coils, wetback boilers or the like 
shall— 

(i) have no valves fitted or connected to the primary flow and return 
pipes between the water heater and the heat source; 

(ii) have the primary flow and return pipes of a minimum nominal 
diameter relative to the length as given in Figure 3.18; 

(iii) have the primary flow and return pipes rise or fall in a continuous 
gradient; 

(iv) have the primary flow and return pipes insulated so as not to 
present a hazard and, where exposed to the weather, have the 
insulation waterproofed; 

(v) have the primary flow and return pipes installed in accordance with 
Figure 3.18; 

(vi) have no dissimilar metals in the primary flow and return lines; 

(vii) have no elbows fitted in or to the primary flow and return lines; and 

(viii) have the flow and return line connections made only with unions or 
similar type couplings. 

(b) Thermosiphon water heaters described in Item (a), and direct-fired 
water heaters, shall — 

(i) be vented to atmosphere with a vent pipe in accordance with 
Clause 3.23, as appropriate; 

(ii) be installed so that the maximum working pressure measured at 
the base of the water container does not exceed 50 kPa; and 

(iii) be fitted with a tempering valve in the hot water outlet pipe from 
the container. 
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Vent to atmosphere 



— To hot water outlets 




Uncontrolled 
heat source 

To drain 

FIGURE 3.18 (in part) PIPE CO-ORDINATES— THERMOSIPHON SYSTEMS 
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Y 


Minimum nominal pipe diameter, DN 


X, m 


m 


2 


4 


6 


8 


10 


1 


20 


20 


25 


32 


32 


2 


20 


20 


25 


32 


32 


3 


20 


20 


20 


25 


32 


4 


18 


20 


20 


25 


25 


5 


18 


20 


20 


20 


25 


6 


18 


18 


20 


20 


25 



NOTES: 

1 Dimensions Xand V are true horizontal and vertical distances, respectively. 

2 No valves or obstruction shall be installed in the piping (primary and return) between 
the heat source to the storage tank. It shall be clear and unrestricted at all times. 

FIGURE 3,18 {in part) PIPE CO-ORDINATES— THERMOSIPHON SYSTEMS 

3.34 THERMOSTATIC MIXING VALVES (TMVs) 

Each thermostatic mixing valve shall be installed in accordance with the 
relevant requirements of this Standard and the following: 

(a) The manufacturer's installation instructions (see AS 4032). 

(b) Each thermostatic mixing valve shall have an isolating stop tap/valve, 
line strainer and cross-flow prevention device (non-return) valve fitted to 
the hot and cold water supply lines as shown in Figure 3.19. 

These devices may be fitted separately from the thermostatic mixing 
valve or as an integral part of the valve. 

(c) Independent ancillary items, e.g. isolating assemblies, shall comply with 
the relevant Australian Standard. Integral stop tap or valves and cross- 
flow valves shall comply with AS 4032. 

(d) There shall be no branch line off-take between a non-integral isolating 
valve and the inlet to the thermostatic mixing valve except in multiple 
installations (see Item (f)). 

(e) Thermostatic mixing valves are to be adequately supported. 

(f) Where multiple installations of thermostatic mixing valves are located in 
the same area, then a stop tap/valve, line strainer and non-return valve 
may control each of the hot and cold water supplies to more than one 
thermostatic mixing valve. However, each of the individual thermostatic 
mixing valves shall be controlled by an isolating stop tap/valve and 
installed with a cross-flow/non-return valve (see Figure 3.20). 

(g) Each thermostatic mixing valve and each associated valve, pressure 
control or temperature control shall be readily accessible. 

(h) The nominal size of the connecting piping and associated valves shall 
be not less than the nominal size of the thermostatic mixing valve. For 
sizing of pipes, refer to Clause 2.22. 
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(i) The flushing specified in Clause 3.36 shall be undertaken — 

(i) prior to the installation of the thermostatic mixing valve(s); or 

(ii) after the installation of the thermostatic mixing valve(s) provided 
each line-strainer integral and non-integral and each thermostatic 
element/sensor is removed and cleaned and replaced after the 
flushing operation is completed. 



Hot water supply 
min, 60° C 




Cold water supply 



DN 20 



solation valve 



Strainer 



Non return valve 



Controlled temperature outlet 



NOTES: 

1 Hot water inlet temperature 60°C minimum (see Clause 3.4,1). 

2 For optimum operation balanced hot and cold inlet pressure. 

3 Union connections to be provided to allow removal of thermostatic mixing valve body. 

4 Temperature to be checked at fixture outlet point and temperature of thermostatic mixing 
valve to be adjusted accordingly (see Clause 3.4.2). 

FIGURE 3,19 TYPICAL THERMOSTATIC MIXING VALVE INSTALLATION 
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Thermostatic 
mixing valve- 



Stop tap 
Line strainer 
Non-return valve 




Non-return valve 



FIGURE 3.20 TYPICAL MULTIPLE INSTALLATION OF THERMOSTATIC MIXING 

VALVES (TMV^) 

3.35 TEMPERATURE CONTROL DEVICES 

Temperature control devices shall be installed in accordance with the 

manufacturer's installation instructions and shall be accessible for 

maintenance and shall be secured from accidental or intentional interference. 

NOTE: Thermosiphoning may be prevented by the installation of a non-return 

valve. Reference should be made to the tempering valve manufacturer's 

instructions, 

3.36 TESTING AND COMMISSIONING 

3.36.1 Flushing 

As soon as practicable, after a hot water installation has been completed, all 
components shall be thoroughly flushed out. See Clause 3.34 for special 
conditions for thermostatic mixing valves. After flushing, inspect each line 
strainer and clean as necessary. 
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3.36.2 Testing 

When all draw-off points are closed, the pipes that are subjected to pressure 
shall be hydrostatically tested in accordance with the following: 

(a) The con-ipleted water reticulation, excluding the storage container or 
water heater, shall not leak when tested with water at ambient 
temperature at a pressure of 1500 kPa for a period of not less than 
30 min. 

Prior to testing of hot water heaters the heating medium shall be 
isolated. It may be necessary to disconnect fixtures, appliances and 
valves in order to prevent damage during testing. 

(b) Testing shall be carried out on all piping concealed in ducts, chases, 
trenches or behind wall linings. 

(c) The complete system (including valves, pumps and other equipment) 
shall be tested under normal working conditions for a period of not less 
than 48 h. The system shall be checked visually for leaks. 

(d) All safe trays and safe wastes shall be tested with water to ensure that 
they do not leak. 

(e) All drain pipes from expansion control and temperature/pressure relief 
valves and all vent pipes shall be tested with water to ensure that they 
are unobstructed and are open to the atmosphere. 

NOTE: When a pressure test is carried out, it may be necessary to disconnect 
and cap the water service to isolate it from the water main, fixtures and 
appliances that could be damaged by the test pressure applied. 

3.36.3 Commissioning 

The hot water service shall be commissioned in accordance with the 
following: 

(a) The system shall be charged with water prior to the heating medium 
being applied to the heater. 

(b) All air shall be fully purged from the system. 

(c) The following items shall be checked for correct operation, as 
applicable: 

(i) Leakage from either the temperature/pressure-relief valve or the 
expansion-control valve. 

(ii) Hot water delivery temperature in accordance with Clause 3.4. 

(iii) Water level in a gravity-type system. 

(iv) Inlet-isolating valve fully open. 

(v) Flow rate at outlet points. 

(vi) Pump. 

(vii) Flow and return temperatures. 

(viii) Inlet pressure where a reduced pressure valve is installed. 

(ix) Vibration, noise or water hammer. 

(x) Where multiple heaters are installed, individual units shall be 
checked for operation. 
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3.37 OPERATING INSTRUCTIONS (Valves and heaters) 

Where applicable refer to the manufacturer's requirements for tempering 
valves, thermostatic mixing valves, control valves, protection valves, 
instantaneous heaters and hot water storage heaters. 

3.38 ENERGY EFFICIENCY 

3.38.1 Scope 

NOTES: 

1 The following clauses specify the energy efficiency design and installation 
criteria for hot water supply systems in Class 1 and Class 10a buildings as 
defined in the Building Code of Australia (BCA) and Housing as defined in the 
NZBC Clause A1. 

2 This Section does not apply to central heating systems. For central heating 
systems in Australia refer to the Building Code of Australia. 

3.38.2 Insulation 

3.38.2.1 Piping associated with storage water heaters 

Piping shall be thermally insulated to achieve a minimum R-value as listed in 
Table 3.9 for the climate regions identified in Figure 3.21 [(Figures 3.21 (a) to 
3.21 (g) show the climate regions for each state and territory)] and 
Appendix 3A for Australia and Figure 3.22 and Appendix 38 for New Zealand 
as follows — 

(a) The inlet and outlet pipes, including valves, for a storage water heater, 
for at least the first 500 mm or, where an external heat trap is fitted, to a 
point 150 mm down the heat trap vertical leg closest to the water heater 
(see Note 4). 

(b) All relief valves fitted directly to a storage water heater (see Note 4). 

(c) The primary flow and return pipes, including valves, between an 
auxiliary heater and a storage water heater. 

(d) All vent pipes to 300 mm above the maximum operating water level of 
the heated water system. 

(e) On multiple installations, the whole heated water manifold, including 
valves, to a point at least 500 mm past the heated water outlet branch 
from the last water heater. 

The insulation installed in accordance with the above shall be installed so as 
not to impede the operation of the valves. 
NOTES: 

1 Care should be taken to ensure the continuity of insulation at wall and roof 
penetrations. (Insulation should be carried through roof penetrations into the 
ceiling area.) 

2 In New Zealand refer to Approved Document H1/AS1 and NZS 4305, 

3 All exposed heated and cold water piping to and from externally mounted 
water heaters in frost-prone areas may require additional insulation to prevent 
freezing. 

4 The insulation of expansion control valves in Item (a) and relief valves in 
Item (b) will be required after the 1 st of May 2006. 
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TABLE 3.9 

MINIMUM THERMAL INSULATION FOR 
PIPING ASSOCIATED WITH STORAGE WATER HEATERS 





Internal 
locations 


External locations 




All 
climate 
regions 


Climate 
region A 


Climate 
region B 


Climate 
region C 


Climate 

region C 

alpine 

areas 

(See Note 

4) 


Pipes 


0.3 


0.3 


0.6 


QgNoteS 


1.0 


Valves 


0.2 


0.2 


0.2 


0.2 


0.2 



NOTES: 

1 An external location of a building is an unenclosed area and 
includes — 

(a) an open sub-floor area of a building; and 

(b) the area of a building located under an open veranda or 
carport. 

2 The total R-values in Table 3.9 may be achieved for most heated 
water piping materials by using the following insulation: 

(a) 9 mm of closed cell polymer, R = 0.2 

(b) 13 mm of closed cell polymer, R = 0.3 

(c) 25 mm of closed cell polymer, R = 0.6 

(d) 38 mm of closed cell polymer, R = 1.0 

3 Where the length of the piping to or from the water heater is exposed 
in an external location for more than 1 m, the minimum thermal 
Insulation in Region 'C shall be R 1.0. 

4 Alpine areas are areas in NSW, ACT and Victoria higher than 1200 m 
above Australian Height Datum, and in Tasmania higher than 900 m 
above Australian Height Datum. 

3.38.2.2 Other piping for heated water systems 

Heated water system piping shall be thermally insulated in accordance with 
Table 3.10. 

In this Clause where piping is required to be thermally insulated, valves in 
the line of pipe shall be insulated to a minimum total R-value of 0.2 (see 
Note 2 (a) Table 3.9). 
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TABLE 3.10 
HEATED WATER PIPING 



Minimum thermal insulation 





Location of piping to be insulated 


Minimum total R-values 


System 


Climate 

region 

A 


Climate 

region 

B 


Climate 

region 

C 




All heated water piping within a conduit 
encased within a concrete floor slab 


0.3 


0.3 


0,3 


Non- 


All externa! piping from the water heater to 
the primary kitchen sink 


0.3 


0.6 


1.0 


circulating 
heated water 
piping 


All external piping with trace heating 
including 500 mm along any branch off the 
trace heated line 


0.3 


0.6 


1,0 




All internal piping with trace heating 
including 500 mm along any branch off the 
trace heated line 


0.3 


0.3 


0.3 




All heated water piping within a conduit 
encased within a concrete floor slab 
(except for piping that is part of a floor 
heating system) 


0.3 


0.3 


0.3 


Circulating 
heated water 
piping 


All external flow and return piping 
including 500 mm along any branch from 
the flow and return piping 


0.3 


0.6 


1.0 




All internal flow and return piping including 
500 mm along any branch from the flow 
and return piping 


0.3 


0.3 


0.3 



NOTES: 

1 An external location of a building is an unenclosed area and includes — 

(a) an open sub-floor area of a building; and 

(b) the area of a building located under an open veranda or carport or the like. 

2 The total R-values in Table 3.10 may be achieved for most heated water piping materials by 
using the following insulation: 

(a) 13 mm of closed cell polymer, R = 0,3 

(b) 25 mm of closed cell polymer, R = 0.6 

(c) 38 mm of closed cell polymer, R = 1,0 

3 Total R-values for insulation materials are calculated using the following: 

(a) R-Vaiue; the thermal resistance (m^.K/W) of a component calculated by dividing its 
thickness by its thermal conductivity. 

(b) Total R-Value the sum of the R-Values of the individual component layers in a 
composite element including the air space and associated surface resistances, 

4 Circulating heated water piping includes piping on solar water heating systems 

3.38.3 Protection of insulation 

3.38.3.1 Insulation exposed to the weather 

Where insulation is exposed to the weather, it shall be of a weather-resistant 
type or surrounded by a weather resistant enclosure. 
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3.38.3.2 Insulation of buried piping 

Heated water piping buried in the ground shall be insulated by means of an 
inert waterproof material. Where insulation is cut for joining purposes, the 
join shall be wrapped with a durable inert waterproof tape. All absorptive 
insulation material shall be effectively protected against moisture penetration 
by an outer cover of polyethylene sheeting or similar waterproof material, 
spiral-wrapped to give a double thickness along the length of the insulated 
pipe. 

3.38.4 Heat traps 

Except where a heat trap is integral with the storage water heater, heat traps 
conforming to the following requirements shall be installed in new and 
replacement installations as follows: 

(a) All storage water heaters shall have a heat trap within 1m from the 
outlet of the water heater and before the first branch (see Figure 3.9). 

(b) The heat trap shall have a vertical drop of 250 mm from the outlet level 
of the storage water heater if it is not an integral part of the water 
heater. 

3.38.5 Water efficiency 

The maximum flow rate from an outlet for a shower, basin, kitchen sink or 
laundry trough shall not exceed 9 L/min. 
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FIGURE 3.21 AUSTRALIAN CLIMATE REGIONS 
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FIGURE 3.21(a) NEW SOUTH WALES CLIMATE REGIONS 
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FIGURE 3.21 (b) NORTHERN TERRITORY CLIMATE REGIONS 
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FIGURE 3.21(c) QUEENSLAND CLIMATE REGIONS 
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FIGURE 3.21(d) SOUTH AUSTRALIAN CLIMATE REGIONS 
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FIGURE 3, 21(e) TASMANIAN CLIMATE REGIONS 



COPYRIGHT 



AS/NZS 3600.5:2000 



Warrnambool 



Regions for Hot 

Water Supply 

System - Insulation 



Region A 
Region B 
Region C 



Developed frorn s map produced ty 




FIGURE 3.21(f) VICTORIAN CLIMATE REGIONS 
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FIGURE 3,21 (g) WESTERN AUSTRALIAN CLIMATE REGIONS 
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Figure B1 — Climate zones 
FIGURE 3.22 NEW ZEALAND CLIMATE REGIONS 
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rMain delivery pipe 




-Heat trap 



-Storage water heater — 
NOTE: Heat traps are to be within 1 m from the outlet of unvested storage water heaters. 
DIMENSIONS IN MILLIMETRES 



FIGURE 3,23 EXTERNAL HEAT TRAPS— TYPICAL CONFIGURATIONS 
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APPENDIX 3A 

AUSTRALIAN CLIMATE REGIONS 

(Normative) 

3A1 SCOPE 

This Appendix shows the climate regions for Australia, as outlined in 
Figure 3.21 , to be used for energy efficiency. 

3A2 CLIMATE REGIONS 

The climate region boundaries are based on the climate zones specified in 
the BCA (see Figure 3.21). 

Table 3A1 provides the conversion between Climate Zones and Climate 
Regions. Table 3A2 provides the regions for thermal design. 

TABLE 3A1 
CLIIVIATE ZONES AND CLIMATE REGIONS 



Climate region 


BCA Climate 
zone 


Description 




1 


Hot and humid summer, warm winter 


A 


2 


Warm and humid summer, mild winter 


3 


Hot and dry summer, warm winter 




5 


Warm temperate 


B 


4 


Hot and dry summer, cool winter 


6 


Mild temperate 


C 


7 


Cool temperate 


8 


Alpine 
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TABLE 3A2 
CLIMATE REGIOMS FOR THERRflAL DESIGN— LOCATIONS 



Location 


Climate 
region 


Location 


Climate 
region 


Location 


Climate 
region 


Location 


Climate 
region 


Australian Capital Territory 


Canberra 


C 














New South Wales 


Albury 


B 


Byron Bay 


A 


Ivanhoe 


B 


Sydney 


A 


Armidale 


B 


Cobar 


B 


Lismore 


A 


Tamworth 


B 


Batemans 
Bay 


B 


Coffs 
Harbour 


A 


Moree 


B 


Thredbo 


C 


Bathurst 


B 


Dubbo 


B 


Newcastle 


A 


Wagga 
Wagga 


B 


Bega 


B 


Goulburn 


C 


Nowra 


B 


Williamtown 


A 


Bourke 


B 


Grafton 


A 


Orange 


C 


Wollongong 


A 


Broken Hill 


B 


Griffith 


B 


Port 
Macquarie 


A 


Yass 


B 


Northern Territory 


Alice Springs 


A 


Elliot 


A 


Renner 
Springs 


A 






Darwin 


A 


Katherine 


A 


Tennant 
Creek 


A 






Queensland 


Birdsville 


A 


Cunnamulea 


A 


Maryborough 


A 


Toowoomba 


A 


Brisbane 


A 


Longreach 


A 


Mount Isa 


A 


Torrens 
Creek 


A 


Bundaberg 


A 


Gladstone 


A 


Normanton 


A 


Townsvilie 


A 


Cairns 


A 


Labrador 


A 


Rockhampto 
n 


A 


Warwick 


A 


Cooktown 


A 


Mackay 


A 


Roma 


A 


Weipa 


A 


South Australia 


Adelaide 


A 


Kingscote 


B 


Mount 
Gambier 


B 


Renmark 


B 


Border Town 


B 


Leigh Creek 


B 


Murray 
Bridge 


B 


Tarcoola 


B 


Ceduna 


A 


Lobethal 


B 


Oodnadatta 


B 


Victor 
Harbour 


B 


Cook 


B 


Naracoorte 


B 


Port Augusta 


B 


Whyalla 


B 


Elliston 


A 


Marree 


B 


Port Lincoln 


A 







(continued) 
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TABLE 3A2 {continued) 



Location 


Climate 
region 


Location 


Climate Location 
region 


Climate 
region 


Location 


Climate 
region 


Tasmania 


All Tasmania including King Island and Flinders Island 


C 


Victoria 


Anglesea 


B 


Bright 


C 


Horsham 


B 


Shepparton 


B 


Ararat 


C 


Colac 


B 


Melbourne 


B 


Swan Hill 


B 


Bairnsdale 


B 


Dandenong 


B 


Miidura 


B 


Traralgon 


B 


Ballarat 


C 


Echuca 


B 


Orbost 


B 


Wangaratta 


B 


Benalla 


B 


Geelong 


B 


Portland 


B 


Warnambool 


B 


Bendigo 


B 


Hamilton 


C 


Sale 


B 


Wodonga 


B 


Western Australia 


Albany 


B 


Derby 


A 


Kalgoolie- 
Boulder 


B 


Perth 


A 


Balladonia 


B 


Esperance 


A 


Karratha 


A 


Port 
Hedland 


A 


Broome 


A 


Exmouth 


A 


Meekatharra 


B 


Wagin 


B 


Bunbury 


A 


Geraldton 


A 


Northam 


B 


Wyndham 


A 


Carnarvon 


A 


Halls Creek 


A 


Pemberton 


B 
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APPENDIX 3B 

NEW ZEALAND CLIMATE REGIONS 

(Informative) 

3B1 SCOPE 

This Appendix sets out the climate regions for New Zealand as outlined in 
Figure 3.22, to define the requirements for energy efficiency. 

The climate region boundaries are based on climatic data taking into 
consideration territorial authority boundaries, providing for 3 regions (see 
Figure 3.22). 

3B2 CLIftflATE REGIONS 

Region A comprises the Coromandel District, Franklin District and all districts 
north of these. 

Region B comprises the remainder of the North Island excluding Taupo 
District, Ruapehu District and the northern part of the Rangitikei District. 

Region C comprises the remainder of the country, i.e., Taupo District, 
Ruapehu District, northern part of the Rangitikei District, the South Island 
and all other islands not in Region A. 
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SECTION 4 SANITARY PLUMBING AND 

DRAINAGE 

4.1 SCOPE OF SECTION 

This Section specifies the requirements for sanitary plumbing and drainage 
installations in domestic type building as described in Clause 1.4 of this 
Standard. It also specifies and describes the principles and requirement for 
sanitary drainage systems to be connected to sewer mains or on-site waste 
water treatment installations. For further information (see also 
AS/NZS 3500.2.2). 

4.2 PIPE GRADES 

In this Section, pipe grades are expressed as a percentage of vertical to 
horizontal distances. 

4.3 REFERENCED DOCUMENTS 

The documents referred to in this Section are listed in Section 1, Clause 1.2. 

4.4 LIMITATIONS ON THE USE OF PIPES AND FITTINGS FOR NON- 
PRESSURE APPLICATIONS 

4.4.1 General 

Limitations of the use of pipes and fittings for non-pressure applications shall 
also comply with the manufacturer's installation specification. 
NOTE: There are no limitations on the use of cast iron or ductile iron pipes or 
fittings beyond those prescribed in Clause 2.4 of this Standard. 

4.4.2 Copper pipes 

The following limitations shall apply to the use of copper pipes (see AS 1432 
orNZS3501): 

(a) Copper pipes shall not be used to convey discharges from urinals only, 
but are permiitted where the flow Is diluted. 

(b) AS 1432 Type B pipes shall not be bent in the field beyond an offset 
angle of 10^ 

(c) AS 1432 Type D shall not be used for sanitary drainage below the 
ground. 

(d) AS 1432 Type D pipes shall be used in straight lengths only and shall 
not be offset by bending. 

(e) Copper pipes shall not be used at all in connection with grease 
arresters. 

(f) Copper pipes shall not be used in waste lines receiving trade waste 
discharges which could have a deleterious effect upon the copper, e.g. 
wastes from photographic equipment or cooling towers. 
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4.4.3 Copper fittings 

The following limitations shall apply to the use of copper fittings: 

(a) Copper fittings shall not be used to convey discharges from urinals only, 
but are permitted where the flow is diluted. 

(b) All fabricated bends and junctions at the base of stacks up to 9 m in 
height shall be formed of Type B to AS 1432 or heavier gauge material. 

(c) Bends and junctions at the base of stacks greater than 9 m in height 
shall be formed of cast or hot-pressed copper alloy. 

(d) Copper fittings shall not be used at all in connection with grease 
arresters. 

4.4.4 Copper alloy pipes and fittings 

The following limitations apply to the use of copper alloy pipes and fittings: 

(a) Copper alloy pipes shall not be bent or offset. 

(b) No fitting other than a junction shall be fabricated in the field. 

4.4.5 Galvanized steel 

The following limitations apply to the use of galvanized steel pipes and 
fittings: 

(a) They shall not be used for the conveyance of discharge from soil 
fixtures. 

(b) They shall not be cement-lined. 

(c) They shall not be bent. 

(d) They shall only be installed in accessible locations 

4.4.6 High density polyethylene (HOPE) 

For installation purposes, the following limitations apply to the use of high 
density polyethylene pipes and fittings: 

(a) The jointing of pipes and fittings, handling and the general installation 
requirements shall be in accordance with AS 2033 or NZS/AS 2033 and 
the manufacturers' instructions. 

(b) Where passing through concrete footings, pipes and fittings shall be 
wrapped with an impermeable flexible sheath of not less than 6 mm 
thickness or as specified by a structural engineer. 

(c) Where fully encased in concrete structures, subject to the approval of a 
structural engineer, pipes and fittings shall be installed in accordance 
with the manufacturers, installation instructions (see Clause 4.22.3). 

4.4.7 Polypropylene pipes and fittings 

Polypropylene pipes and fittings shall only be used within buildings in 
locations not exposed to direct sunlight. 
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4.4.8 Stainless steel pipes and fittings 

The following limitations apply to the use of stainless steel pipes and fittings: 

(a) Austenitic stainless steel pipes and fittings shall be Grade 304, 304L, 
316 or 31 6L connplying with ASTM A240/A240M. 

(b) The fabrication of fittings and assemblies including bending shall not be 
permitted in the field. 

(c) Stainless steel drains to be installed below the ground surface shall be 
Grade 316. 

4.4.9 Unplasticized polyvinyl chloride (UPVC) 

Pipes and fittings complying with AS/NZS 1260 may be installed below or 
above the ground. 

4.4.10 Vitrified clay 

Vitrified clay pipes and fittings shall not be used above the ground, except 
where installed as a riser connected to a fixture or as a drain under buildings 
in accordance with Clause 4.17.2(b). 

4.5 LIMITS ON USE OF PIPES AND FITTINGS FOR PRESSURE 
APPLICATIONS 

Pipes and fittings for pressure applications shall comply with the relevant 
parts of Section 2. 

4.6 SHEET MATERIALS 

Sheet copper shall be alloy C12200 and comply with AS 1566, and sheet 
stainless steel shall be alloy 304 and comply with ASTM A240/A240M. 

4.7 SUPPORT AND FIXING OF PIPING 

4.7.1 Brackets, clips and hangers 

Brackets, clips and hangers shall be installed at the spacings given in 
Table 4.1 , and shall be — 

(a) formed of a suitable material; 

(b) securely attached to the building structure, and not to any other service; 

(c) designed to withstand the applied loads; 

(d) protected against corrosion where exposed to a corrosive environment; 

(e) made from material compatible with the piping or lined with a non- 
abrasive, inert material on the surfaces that may contact the piping; 

(f) clamped securely to prevent movement, unless designed to allow for 
thermal movement; 

(g) restrained to restrict lateral movement; and 

(h) designed so that pipes and fittings are supported with minimal load 
being taken by the joints. 
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TABLE 4.1 

MAXIMUM SPACING OF BRACKETS, CLIPS 
AND HANGERS 



Piping material 



Maximum spacing of supports, m 



Vertical pipes 



Cast iron and Ductile iron 3 

Copper, copper alloy 3 

UPVCDN 40-50 2 

UPVCDN 65-150 2,5 

HOPE DN 40-50 2,0 

HOPE DN 65-150 2.5 



Graded pipes 



3 
3 

1 

1.2 

1.0 
1.2 



NOTE: All pipe nnaterials nnaximunn spacings to be in accordance with 
nnanufacturer's recommendations. 

4.7.2 Prohibited supports 

The method of supporting or spacing of pipes by means of brazing or welding 
a short section of any material to the surface of each pipe shall not be 
permitted. 

4.7.3 Location 

Piping shall be located— 

(a) so that it does not interfere with the normal operation of any door, 
window, access opening, or with any other aspects of the normal 
operation of a building; 

(b) where it does not cause a nuisance or injury to persons; 

(c) not directly above potable water storage tanks; 

(d) as close as practicable to the wall of any building or supporting 
structure; 

(e) so that it is adequately protected from mechanical damage; and 

(f) when constructed of plastic materials, at a minimum distance of 75 mm 
from a lagged hot water pipe, or 300 mm from an unlagged hot water 
pipe. 

4.8 FIXTURE UNIT RATINGS 

The fixture unit rating for all fixtures are given In Table 4.2. These ratings 
shall be used for the sizing of drains, stacks and graded discharge pipes. 

Where the length of the fixture discharge pipe exceeds the length shown in 
Table 4.23, a trap vent shall be provided. 
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TABLE 4.2 
FIXTURE UNIT RATINGS 



Fixture 


Fixture 
abbreviations 


Min. size of trap 

outlet and fixture 

discharge pipe 

DN 


Fixture unit 
rating 






NZ only 




Basin 


B 


40 


32 


1 


Bath (with or without shower) (Note 1) 


Bth. 


40 




4 


Bath (foot) 


Bth.(foot) 


40 




3 


Bath (baby) 


Bth. (baby) 


40 




3 


Bath (shower) 


Bth,(shr) 


40 




4 


Bidet, bidette 


Bid 


40 


32 


1 


Clothes washing machine — domestic 


CWM 


40 


32 


5 


Dishwashing machine 


DWM 


40 




3 


Floor waste gully- 
without fixture 
with fixture 


FW 


50 






as per fixture 

rating 


Shower — 

single 
multiple 


Shr 


40 
50 


40 


2 

2 per shower 
head 


Sink- 
single, or double 
(with or without disposal unit) 
tea 
bar, domestic 


S 

TS 
BS(D) 


50 

50 
40 


40 


3 

1 
1 


Trough (tub)— 
ablution 
laundry (single or double) 


Tr. (A) 
Tr. (L) 


40 
40 




3 
5 


Water closet pan 


W.C. 


80 




6 (F, valve) 
4 (Cist.) 


Water closet pan 


W.C. 


100 




6 (F. valve) 
4 (Cist.) 


Bathroom group in a single room 
(basin, bath, shower, water closet) 




— 




6 



NOTES: 

1 The maximum discharge from any fixture into the single stack and single stack 
modified system is 500 L. If the discharge is in excess of 500 L, the fixture unit loading 
may be determined in accordance with AS/NZS 3500.2.2. 

2 When a dishwashing machine connects to a sink trap, only the sink fixture unit rating is 
considered. When a clothes-washing machine connects to a trough trap, only the 
trough fixture unit rating is considered. 

3 Where waste fixtures connect to a floor waste gully, the fixture unit rating of the floor 
waste gully is the sum of the fixture unit ratings of the fixtures connected. 
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4.9 SIZE OF DRAINS 

4.9.1 Fixture unit loading 

The size of a vented drain shall be determined by the number of fixture units 
discharging into it. The fixture unit loading for each pipe size and grade shall 
not exceed the maximum specified in Table 4.3. Fixture unit ratings are given 
in Table 4.2. 

4.9.2 Main drain 

The minimum size of a main drain shall be DN 100. 

4.9.3 Branch drains 

The minimum size of a branch drain shall be DN 65. 

4.9.4 Limitations on branch drains 

Not more than two water closet pans shall be connected to vented DN 80 
drains. 

4.9.5 Use of eccentric taper fittings 

Where any fixture with a P-trap of DN 40 or DN 50 is connected to a DN 65 
branch drain, the eccentric taper fitting, used to make the connection, shall 
be fitted immediately downstream of the fixture trap (see Figure 4.1). The 
soffit of the fitting shall be level with the soffit of the pipe to which it connects. 

4.9.6 Size change 

A drain shall not diminish in size in the direction of flow. 

Fixture outlet— ^ 



Eccentric taper fitting 
installed immediately 
downstream of fixture trap —> 



'— Branch drain DN 65 min. 




Fixture trap" 



FIGURE 4.1 CONNECTION OF FIXTURE TRAPS (DN 40 OR DN 50) ON 
GRADE, TO BRANCH DRAINS 
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TABLE 4.3 

MAXIMUM FIXTURE UNIT LOADING 
FOR VENTED DRAINS 



Grade 




Nominal size of d 


rain DN 














% 


65 
(Note1) 


80 


100 


125 


150 


5.00 (1 in 20) 


60 


215 


515 


1450 


2 920 


3.35 (1 in 30) 


36 


140 


345 


1040 


2 200 


2.50 (1 in 40) 


25 


100 


255 


815 


1 790 


2.00 (1 in 50) 




76 


205 


665 


1 510 


1.65 (1 in 60) 




61 


165 


560 


1 310 


1.45 (1 in 70) 




(50) 


(140) 


485 


1 160 


1,25 (1 in 80) 




(42) 


(120) 


425 


1 040 


1,10 (1 in 90) 








(380) 


935 


1.00 (1 in 100) 








(340) 


855 


0,85(1 in 120) 










(725) 


0.65 (1 in 150) 










(595) 



NOTES: 

1 DN 65 pipe is permitted to be used in branch drains only, provided no soil fixtures 
except urinals are connected thereto. 

2 Figures in brackets are the maximum fixture unit loadings for drains laid at 
reduced grades as permitted by Clause 4.1 1.2. 

3 The network utility operator may prescribe or approve the sizing and grading of 
any drain on the basis of observed peak flows for buildings of similar occupancy 
in lieu of the size determined as prescribed in this Standard. 

4.10 LOCATION OF DRAINS 

Drains shall comply with the following — 

(a) Drains shall be located external to the building wherever practical. 

(b) Where permitted, any drain located under, or inside a building, shall 
only serve fixtures within that building. 

4.11 GRADES OF DRAINS 

4.11.1 Minimum grade 

The normal minimum grade of vented and unvented drains shall be as given 
in Table 4.4. 

4.11.2 Reduced grades 

Where the minimum gradient, as specified in Table 4.4, cannot be obtained, 
drains may be laid at the reduced grades given in Table 4.5. 

Where soil fixtures are connected, the fixture unit loading on the drain shall 
be not less than the appropriate value given in Table 4.5. If this loading 
cannot be achieved, provision shall be made for flushing the drain. 
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TABLE 4.4 
MINIMUM GRADES OF DRAINS 






Nominal size 
DN 


Minimum grade, 

% 






65 
80 
100 

125 
150 


2.50(1 in 40) 
1.65 (1 in 60) 
1.65 (1 in 60) 

1.25 (1 in 80) 
1,00 (1 in 100) 




TABLE 4.5 

MINIMUM FIXTURE UNIT LOADINGS FOR REDUCED GRADE (DRAINS) 
CONNECTED TO SOIL FIXTURES 


Reduced 


— ■ ■ ■ — - 

Nominal size of drain DN 


grade 

% 


80 


100 


125 


150 


1.45 (1 in 70) 
1.25 (1 in 80) 
1.10(1 in 90) 

1.00(1 in 100) 
0.85 (1 in 120) 
0.65 (1 in 150) 


9 
10 

X 

X 
X 


10 

18 

X 

X 
X 
X 


27 
38 

X 
X 


75 
160 



NOTES: 

1 'x' indicates that the grade is not permitted for this size. 

2 — indicates that the grade is permitted by Table 4.4 for this size (i,e, not reduced 
grade). 

4.11.3 Steep grades 

Where it is necessary to install a drain on a grade of more than 20% (1 in 5), 
anchor blocks shall be installed — 

(a) at the bend or junction at the top and bottom of the inclined drain; and 

(b) at intervals not exceeding 3 m. 

4.11.4 Anchor blocks 

Anchor blocks for drains up to DN 150 shall be of reinforced concrete having 
two reinforcing rods of not less than 9 mm in diameter. The reinforcing rods 
shall be bent to a diameter that is 100 mm greater than the outside diameter 
of the pipe (see Figure 4.2). Anchor blocks shall — 

be not less than 150 mm in thickness; 



(a) 
(b) 

(c) 
(d) 



extend across the full width and be firmly keyed into the sides of the 
trench; 

extend above the top of the pipe to a minimum height of 150 mm; 

extend below the base of the trench for a minimum depth of 150 mm; 
and 



(e) not cover any flexible joint. 
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chor points 



^x^-^N^y-^-^-^/N:^- 



JY^^^AYA 



-mmm 



DIMENSIONS IN MILLIMETRES 
FIGURE 4.2 ANCHORING OF DRAINS 

4.12 LAYING OF DRAINS 

4.12.1 General 

Where a drain is to be located in a road, easement, public place or the like in 
an open cut trench, it shall be installed in accordance with the following: 

(a) Where the full depth at the point of connection is not required to drain 
the property, a jump-up shall be installed either at the point of 
connection or within the property boundary. 

(b) Where the presence of any obstacle prevents the drain from being laid 
at an even grade and with the required cover then, wherever 
practicable, the drain shall pass beneath the obstacle at an even grade 
with a jump-up permitted only at the point of connection. If this is not 
practicable, a minimum clearance of 25 mm shall be provided between 
the obstacle and the drain, or an inclined section may be installed 
adjacent to the obstacle, in the form of a graded jump-up with changes 
of direction not greater than 60^ 

(c) The drain shall have the minimum cover specified in Table 4.6. 

(d) Drains in water courses shall be installed in accordance with the 
requirements of the authority controlling the water course or channel. 

4.12.2 Easements and watercourses 

Drains crossing an easement or a watercourse shall be installed in 
accordance with the following: 

(a) The drain shall pass under or over any pipeline or closed conduit in the 
easement or under any open channel or watercourse. 
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(b) In an easement, a minimum clearance of 25 mm shall be maintained 
between an open channel, pipeline or conduit and the drain. 

(c) No drain shall be laid through any such obstacle as outlined in Item (a). 

(d) Where the drain is to pass over any obstacle as set out in Item (a), the 
drain shall have the minimum cover specified in Clause 4.14.2. 

NOTE: The authority controlling the easement may have specific requirements 
other than the above. 

4.12.3 Public roads and rights of way 

Where a drain is to be located in a public road or right of way, it shall be laid 
in accordance with the following: 

(a) The drain shall be laid at the depth specified in Table 4.6. 

(b) No fitting forming part of a sewerage installation shall be installed at or 
above ground level. 

4.13 PROXIMITY TO OTHER SERVICES 

Above-ground and below-ground drains shall be installed as follows: 

(a) No potential safety hazard shall be created when in close proximity to 
other services. 

(b) Access for maintenance and potential branch insertions shall not 
impaired by other services. 

(c) Any below-ground crossover of a drain shall — 
(i) cross at an angle of not less than 45°; 

(ii) have a vertical separation of not less than 100 mm; and 

(iii) be suitably marked with warning tape in accordance with 
AS/NZS 2648.1. 
NOTE: The proximity to other services will vary, depending on the type and size 
of the services affected and the requirement of the network utility operator. 

4.14 DEPTH OF COVER 

4.14.1 General 

Drains shall be laid in a manner that provides protection against mechanical 
damage and deformation due to vehicular loadings. 

NOTE: Additional coverage, exceeding the requirements of Table 4.6, may be 

necessary in soft or sandy soil conditions. 

4.14.2 Drains with adequate cover 

Drains shall be laid with a depth of cover, measured from the top of the pipe 
socket or inspection opening to the ground surface, as specified in Table 4.6, 
unless the manufacturer recommends a greater depth of cover. 
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TABLE 4.6 
MINIMUSVI DEPTH OF COVER 





Minimum depth of cover, mm 


Location 


Cast iron and 
Ductile iron 


Other authorized 
materials 


Public roads, rights of way, and other 
places subject to heavy vehicular traffic 

Other driveways 

Elsewhere 


300 

300 

Nil 


500 

450 

300* 



* Except as provided in Clauses 4.14.3 and 4.14.4. 

4.14.3 Drains without adequate cover 

Drains constructed of materials other than ductile iron, having less than 
minimum cover as specified in Table 4.6, shall be covered by at least 50 mm 
of overlay and then shall be paved with — 

(a) 100 mm minimum thickness of reinforced concrete, where subject to 
heavy vehicular loading; 

(b) 75 mm minimum thickness of brick or concrete paving, where subject to 
light vehicular traffic; or 

(c) 50 mm minimum thickness of brick or concrete paving, where not 
subject to vehicular traffic. 

The paving shall extend the full width of the trench, or the drain shall be 
adequately protected from mechanical damage. 

4.14.4 Drains under buildings 

Drains under buildings, below the ground, may be laid with less than the 
minimum cover specified in Table 4.6 provided — 

(a) 25 mm of overlay separates the drain from a reinforced concrete slab; 
or 

(b) the drain is adequately protected from mechanical damage. 

4.15 BUILDING OVER DRAINS 

4.15.1 Alterations and additions to buildings 

The footings for alterations or additions to buildings shall not be placed over 
or adjacent to existing drains until the clearances as specified in 
Clause 4.15.2 have been provided. Alternatively, such drains shall be 
relocated. 

4.15.2 Drains in proximity to footings and foundations 

Drains in proximity to footings and foundations shall comply with the 
following: 

(a) Drains shall pass under a strip footing at not less than 45'' and shall 
have a minimum clearance of 25 mm from the top of the pipe to the 
underside of any footing. 
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(b) Drains laid through footings or walls, other than below-ground external 
walls, shall be installed with an annular space of not less than 25 mm 
filled with a liner of flexible material. 

(c) Pipes may be laid through below-ground external walls provided — 

(i) two flexible joints are provided externally within 800 mm of the 
external face of the wall, and such joints are not less than 600 mm 
apart; and 

(ii) the penetration of the wall is made watertight. 

(d) Where a drain is to be laid parallel to a footing, the excavation shall 
comply with Clause 4.26 and Figure 4.3. 



Ground 
level 




Floor slab 



^^^//'•■'-'AV/A'\>' 



— Area of safe excavation 

The angle which defines this are 
depends on the soil type 



FIGURE 4.3 TYPICAL FOOTING DETAIL 
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4.16 POINT OF CONNECTION 

4.16.1 General 

A drain shall connect to the sewer at a point provided by the network utility 
operator and the connection shall be not less than DN 100. 
NOTES: 

1 When connecting fixtures that operate by gravity to a sewer, care should be 
taken to ensure that the flood level rim of the lowest fixture or trap is of 
adequate height above the soffit of the sewer so as to avoid the sewer 
discharging onto the property, under normal operating conditions. 

2 Where the height of the lowest fixture or trap in Item (a) cannot be achieved, 
then the drain shall discharge to the sewer either — 

(a) through a reflux valve in accordance with Clause 4.19; or 

(b) by means of a sewage ejector or pump, 

3 Fixtures installed in basements or other locations, where surcharge could 
damage the premises and contents, shall be connected to the sewerage 
system by means of a pumping installation. 

4.16.2 Protection of sewers 

Whenever the ground of any property is opened for any purpose, necessary 
measures shall be taken to protect the network utility operator's sewers from 
damage during the course of any work on the drain and to prevent the entry 
of— 

(a) extraneous water; 

(b) soil, sand or rock; 

(c) the contents of any septic tank; or 

(d) any other substance, the discharge of which would impede the 
operation of the sewer. 

4.16.3 Tidal or water-charged locations 

Where a point of connection is provided in ground affected by tidal water or a 
high water table, the connection shall be made so as to prevent the ingress 
of water to the sewer. 

4.17 DRAINS 

4.17.1 Below the ground 

Drains below the ground shall — 

(a) be laid to an even grade, straight, and have no lipped joints or internal 
projections; 

(b) have a minimum number of changes of grade and direction; 

(c) be sized in accordance with the fixture unit loading given in Table 4.3; 

(d) be continuously supported under the barrel, other than for cast iron and 
ductile iron pipes and fittings; 

(e) be protected against damage; 

(f) be watertight; 
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(g) have the interior of each pipe cleared of any foreign matter before it is 
laid and prior to commissioning; and 

(h) have a jump-up installed to connect drains at different elevations. 

NOTE; For protection against termite infestation under slab and penetrations of 
slab see Clause 1.6. 

4.17.2 Above the ground, under buildings 

Drains may be installed above the ground, under buildings, provided the 
following criteria is met: 

(a) The installation shall comply with the other relevant requirements of this 
Section. 

(b) The drain shall be adequately protected from mechanical damage. 

(c) Support and fixing shall comply with Clause 4.7.1. 

(d) Provision for expansion shall be made appropriate to materials and their 
application. 

4.17.3 Changes of direction 

Changes of direction or the gradient in drains shall be effected by the use of 
bends, junction fittings, or inspection chambers. 

4.18 INSPECTION SHAFTS AND BOUNDARY TRAPS 

The main drain shall be provided with either an inspection shaft or an 
inspection opening (see Figure 4.4) in non-boundary trap areas, or a 
boundary trap in boundary trap areas, located at or near the point of 
connection to the sewer, 

Inspection shafts and boundary traps located in an area that is subject to 
flooding shall comply with the requirements of the relevant authority. 

Where boundary traps remain on private property, replacement and 
maintenance remain the responsibility of the owner or proprietor. 

4.19 REFLUX VALVES 

4.19.1 Location 

A reflux valve shall be located wholly within the property. 

4.19.2 Installation 

A reflux valve shall be installed where — 

(a) the minimum height of the overflow relief gully and the lowest fixture 
specified in Clause 4.35.6.6 cannot be achieved; and 

(b) a fixture is located in a basement and discharges to a sewage ejector or 
wet well and could be affected by a surcharge from a fixture at a higher 
level. 
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(^ Upstream vent 



Overflow relief gully 
TR 




Authority se 



LEGEND 




FWG = 


floor waste gully 


lO 


inspection opening 


IS 


inspection shaft 


S 


sink 


SHR = 


shower 


TR = 


trough 


WC = 


water closet 


BTH = 


bath 



FIGURE 4.4 TYPICAL PROVISION OF INSPECTION OPENINGS 
(FULLY VENTED MODIFIED— GROUND FLOOR) 

4.19.3 Surcharging sewer 

Where surcharge is likely to occur and a reflux valve is to be installed, it shall 
be located as follows: 

(a) Where the drain has an inspection shaft, the reflux valve shall be 
installed adjacent to the shaft. 

(b) Where the drain has a boundary trap, the reflux valve shall be located 
immediately downstream from and adjacent to the outlet of the 
boundary trap. 

4.19.4 Reflux valve chambers 

Except where a reflux valve is installed in an accessible position within a 
building or can be fully serviced and maintained from ground level, all reflux 
valves shall be installed within a chamber complying with AS/NZS 3500.2.2. 
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4,20 INSPECTION OPENINGS (lO) DRAINS 

4.20.1 Location 

The location of inspection openings in drains shall be in accordance with 
Clauses 4.20.2.1 and 4.20.2.2. 

4.20.2 Openings 

4.20.2.1 Australian requirements 

Except where inspection chambers are provided, inspection openings for 
maintenance purposes (see Figure 4.4) shall be provided — 

(a) as close as practical outside the building on each branch connecting 
one or more water cosets or slop hoppers but not greater than 2.5 m; 

(b) at each end of the straight section of a main drain and at intervals of not 
more than 30 m; 

(c) at the connection to the regulating authority's sewer, if not provided by 
the authority; 

(d) on the downstream end where any drain passes under a building except 
where waste fixtures only are connected; 

(e) where any new section of drain is connected to an existing drain; and 

(f) immediately at or upstream of the upper end of a jump-up. 

4.20.2.2 New Zealand requirements 

Inspection openings or other means of access for maintenance shall be 
provided as given in NZBC G13/AS2. 

4.20.3 Size 

The size of inspection openings in drains shall be — 

(a) the same size as the drain for drains up to DN 150; or 

(b) not less than DN 150 for drains larger than DN 150. 

4.20.4 Types 

Inspection openings may be of the following forms: 

(a) Inspection branches or square junctions. 

(b) Inspection chambers in accordance with AS/NZS 3500.2.2. 

(c) Reflux valves. 

4.20.5 Access to inspection openings 

Inspection openings or junctions within buildings may be extended to the 
floor level in an accessible position, in accordance with Clause 4.23.1. 

4.20.6 Sealing 

Inspection openings and unused sockets shall be sealed with plugs or caps 
fitted with a gasket or sealing ring of an authorized type and securely held in 
position by a clip or strap, or threaded connection. 

When a plug or cap with a rubber ring or gasket is removed, a new rubber 
ring or gasket shall be fitted. 
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4.21 INSPECTION CHAMBERS 

Inspection chambers shall be rectangular or circular in shape, and shall be 
either constructed in situ from concrete at least 150 mm thick or shall be 
prefabricated. 

4.22 CONCEALMENT OF PIPES AND FITTINGS 

4.22.1 General 

Pipes and fittings installed in buildings may be concealed, provided 
inspection openings are accessible. 

4.22.2 Extension of inspection openings 

Inspection openings may be extended to a wall or slab surface to facilitate 
ease of maintenance. 

4.22.3 Structural concrete or brickwork 

Piping shall not be installed in any structural concrete slab, beam, column, 
concrete wall or load bearing brickwork unless approved by a structural 
engineer. 

4.22.4 Dry wall construction 

Piping concealed in dry wall construction shall not structurally interfere with 
the wall. 

4.22.5 Multiple dwellings 

Any discharge pipes that only serve fixtures within one dwelling in a domestic 
or residential building shall be located wholly within that dwelling. 

4.22.6 Walk-in pipe ducts 

Piping concealed in walk-in pipe ducts shall be installed so that there is clear 
and adequate space remaining to facilitate access for any inspection. 

4.22.7 Metal framework 

Holes drilled in metal studs or plates shall be accurately sized to enable 
suitable grommets, lagging or a short sleeve or oversize pipe firmly secured 
in the framework, to be inserted around the pipe to ensure no direct contact 
between the pipe and framework, but allowing free longitudinal movement of 
the pipe through the grommet, lagging or sleeve. 

4.23 TESTING AND INSPECTION OPENINGS (SANITARY PLUMBING) 

4.23.1 General requirements 

All drainage piping conveying discharge from soil fixtures shall be provided 
with watertight inspection openings, designated for the purpose, and shall be 
located — 

(a) wherever necessary for testing purposes; 

(b) as close as practical to, or at the first bend downstream from, the outlet 
of every fixture trap; 

(c) at minimum intervals of 30 m in any graded pipe; 
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(d) at the base of every stack; and 

(e) at junction fittings that connect any graded pipe or branch to a stack, or 
at the upstream section of such graded pipe or branch. 

(f) at floor/ground/pavement level where required. The test/inspection 
opening shall be brought up to finish flush with the 
floor/ground/pavement level. Alternatively, to accommodate soil 
movement the test/inspection opening may be terminated within 
100 mm of the floor/ground/pavement level and a cover box/plate of 
sufficient size to allow access to the test/inspection opening is permitted 
to be fitted above. 

NOTE; An inspection opening may be raised to floor level and fitted with an 
airtight removable cap. 

4.23.2 Inspection opening size 

Inspection openings fabricated in pipes shall have a minimum clear diameter 
of 25 mm for pipes up to DN 65 and 32 mm for larger pipe sizes. 

4.23.3 Access to inspection openings 

Where any inspection opening is inaccessible, a removable access panel of 
suitable size shall be provided. 

4.24 JUNCTIONS IN DRAINS (see Figures 4.5 and 4.6} 

4.24.1 General 

Drains shall be joined at grade to each other by means of a sweep junction 
or a 'Y' junction fitting at an upstream angle of not greater than 60°, and shall 
comply with the following: 

(a) All junctions shall be inclined in the direction of the flow. 

(b) Double 'Y' junctions shall not be used to make connections in a 
horizontal plane. 

(c) Where a jump-up in a drain is connected to a junction on its back, the 
arm of the junction shall be independently supported. 

(d) Where unequal junctions are used, the soffit of the branch drains shall 
be level with or higher than the soffit of the drain to which it connects. 

(e) Where an equal junction is used to make the connection of a branch 
drain the same size as the main drain, the entry level of the branch 
drain may be on grade. 

(f) Junctions installed in the vertical plane shall not be used for the 
connection of stacks. 

4.24.2 Discharge pipes 

Where a horizontal drain and a vertical discharge pipe connect, the upstream 
angle shall be not greater than 60^ 

4.24.3 Square (88°) junctions 

Square junctions in drains shall only be used — 

(a) at the top of a jump-up at the point of connection; 

COPYRIGHT 



143 AS/NZS 3500.5:2000 

(b) at the connection of an inspection shaft to a graded drain; 

(c) at the connection of a drain to a boundary trap riser; 

(d) where a vent is connected to a boundary trap riser; 

(e) as the inlet riser of a gully or floor waste gully; 

(f) as an inspection opening; or 

(g) at the top of a jump-up from a drain, in lieu of a bend and inspection 
opening. 

4.24.4 Junctions instafled in a vertical plane 

Sweep and 'Y' junctions may be laid in the vertical plane for the connection 
of a single discharge pipe or a drain (see Figure 4.6), provided the vertical 
riser does not exceed 2 m in height, above the invert of the main drain, and 
in accordance with the following: 

(a) Branch drains connected off the vertical riser shall be independently 
supported. 

(b) Where a vertical riser is to be extended to ground level and or the 
distance between the invert of the main drain and the invert of the 
branch drain exceeds 1 m, concrete shall be used as follows: 

(i) For sweep junctions beneath the lower half of each junction to a 
minimum thickness of 100 mm. 

(ii) For T' junctions beneath the junction to a minimum thickness of 
100 mm and continued up vertically to the underside of the bend 
fitted to the junction fitting. 

4.24.5 Jump-ups 

Jump-ups in drains shall be constructed in accordance with the following: 

(a) The bend at the base of the vertical section of drain shall be supported 
on a concrete footing of a thickness not less than 100 mm and 
extending upwards not less than 100 mm. 

(b) Either a bend incorporating a full-size inspection opening or a junction 
fitting shall be used at the top of the vertical section of drain (see 
Figure 4.6). 

(c) Branch drains shall connect to the vertical section using junction fittings 
described in Clause 4.24.1 and shall be fully supported. 

(d) The vertical section shall be protected and supported during the 
installation and placement of backfilling. 
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NOTE; See Clause 4,24. To enter a drain with equal or 
unequal branches at grade the invert of the branch drain 
shall be 10 mm higher than the main drain if sweep 
junctions with 50 mm throat radius are used 

(a) Graded unequal or equal diameter branches entering main drains with sweep Junctions 
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— 45° sweep junction 



NOTE; See Clause 4.24, Where branch drains cannot corripiy 
with Fig. 4. 5(a) the equal or unequal branch drain shall enter the 
main drain with a 45° sweep junction. 

(b) Graded branches entering main drains with sweep junctions 



FIGURE 4.5 TYPICAL ARRANGEMENTS FOR GRADED BRANCH DRAINS 
ENTERING MAIN DRAINS 



COPYRIGHT 



AS/NZS 3500.5:2000 



Ground level 



Short pipe with 
flexible joints - 







Y or sweep junction 



Concrete 



(a) Typical VC arrangennent 



Alternative locations of inspection 
\ opening risers to surface to permit 
\clean-out entry 




Concrete, to a minimum thickness of 
100 mm, to be placed around lower 
half of junction when vertical riser is 
to be extended to ground level and or, 
where the drain distance between the 
invert of the main drain and the invert 
of the branch drain exceeds 1 m. (See 
Clause 4.27) 



^—Vertical riser 



^ — Graded main drain 



^^"""■— Sweep junction on back 
(b) Typical arrangement of materials other than VC 

FIGURE 4.6 TYPICALVERTICAL JUMP-UP FROM MAIN DRAIN TO 
GRADED BRANCHES 
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4.25 DISCONNECTION AND SEALING 

4.25.1 Disconnection from the sewer 

Disused drains shall be disconnected in accordance with the following: 

(a) Disconnection shall be made at the point of connection to the network 
utility operator's sewer. 

(b) Extraneous water, soil, sand, rock or other substances shall not be 
permitted to enter the sewer. 

(c) Where the point of connection is in water-charged ground, dewatering 
shall be carried out in accordance with Clause 4.26.5. 

4.25.2 Sealing 

Disused drains shall be disconnected as near as practicable to the 
connecting drains remaining in service, which shall be made watertight using 
a cap or plug and sealed in a manner appropriate for the material remaining 
in use. 

4.26 EXCAVATION OF TRENCHES 

4.26.1 Safety 

Excavation shall be conducted in accordance with workplace health and 
safety legislation. 

4.26.2 Trench dimensions 

Trenches shall be made with a minimum clearance of 100 mm on each side 
of the drain barrel measured to the inside of the sheeting or side of trench. 
The trench width up to the level of the top of the drain shall be kept as 
narrow as practicable, but not less than the above minimum clearance. 

4.26.3 Over-excavation 

Where a trench has been excavated deeper than necessary, the excess 
depth shall be filled either with bedding material compacted to achieve a 
density as near to the original soil density as possible, or with concrete. 

4.26.4 Adjacent to the sewer 

Excavation by a machine shall not be carried out within 600 mm of the point 
of connection to the authority's sewer main. 

4.26.5 Water-charged ground 

Excavation in water-charged ground shall be in accordance with the 
following: 

(a) Consideration shall be given to the effect on adjacent buildings and the 
trench. 

(b) The water level shall be lowered below the base of the proposed trench 
and maintained at that level during excavation, laying of the drain, and 
backfilling of the trench. 

(c) Dewatering shall be carried out in accordance with the following: 
(i) Pumps and spearheads or similar devices may be used. 
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(ii) The water removed shall be discharged into a location where it will 
not cause a nuisance or damage. 

(iii) The water removed shall not discharge, either directly or indirectly, 
into the sewer. 

4.26.6 Shoring and underpinning buildings 

Where the bottom of the trench is adjacent to, or below, the footing and walls 
of any adjoining building or structure, the footing shall be adequately 
supported while the trench is open. 

NOTE; Any shoring or underpinning works should be conducted under the 

supervision of an appropriately qualified person. 

4.27 CONCRETE SUPPORT FOR DRAINS 

Concrete pads used to support drains shall be a minimum of 100 mm thick 
and shall be laid — 

(a) under gully traps and boundary traps of material other than cast iron; 

(b) under all inspection junctions where a riser is brought to the surface; 

(c) under all junctions and bends forming risers from the main drain; and 

(d) not closer than 20 mm to flexible joints. 

4.28 BEDDING OF DRAINS 

4.28.1 General 

The bed onto which drains are laid shall be adequate to continuously support 
the installed drain accommodating the loads from the pipeline and 
surrounding ground in accordance with the following: 

(a) In stable sand, drains shall be directly supported on the undisturbed 
base of the trench, provided that the base of the trench is free of any 
rocks or tree roots. 

(b) In loam, clay, rock, shale, gravel, or ground containing hard objects, 
drains shall be supported on a bedding material placed in the base of 
the trench. 

(c) Ground water or surface water entering the trench shall not disturb the 
bedding materials. 

4.28.2 Bedding materials 

Filling materials used for bedding of drains (see Figure 4.7) shall comply with 
the following: 

(a) Crushed rock or gravel screenings of nominal size of 2-5 mm. 

(b) Cement mortar shall be composed of 1 part of cement to 4 parts of sand 
by volume thoroughly mixed with clean water to a workable consistency. 
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(c) Cement mortar bedding shall be used where the base of the trench is 
rock or shale and where the grade is greater than 20% (1 in 5), and it 
shall — 

(i) be a minimum depth of 50 mm measured below the barrel of the 
pipe; 

(ii) be not less than 75 mm wide; 

(iii) be kept clear of flexible joints; and 

(iv) have pipes supported at not greater than 1.5 m from the centres, 
prior to placing the mortar bedding. 

NOTE: Cast iron and ductile iron pipes may be unsupported for up to 
600 mm either side of each pipe joint. 

(d) Sand shall be free running, capable of passing through a 2 mm mesh 
sieve, and shall not contain clay, organic or any other deleterious 
materials. 
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See Clause 4.14 
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DIMENSIONS IN MILLIMETERS 



FIGURE 4.7 TYPICAL BEDDING OF DRAINS 
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4.28.3 Pipe side support and overlay materials 

Pipe side support and pipe overlay materials shall not be inferior to pipe 
bedding materials. 

4.29 BACKFILL MATERIALS 

4.29.1 General 

Backfill materials shall be compacted to restore the trench as near as 
practicable to the normal surrounding ground surface level. 

4.29.2 Builder's waste 

Builder's waste such as, bricks, concrete, steel, wood, and the like, shall not 
be used as backfill material. 

4.29.3 Excavated material 

Excavated material from the trench may be suitable for final backfill provided 
that it is free from rock or hard matter and broken up so that it contains no 
soil lumps larger that 75 mm which would prevent adequate compaction. 

4.29.4 Minimum cover 

Refer to Clause 4.14. 

4.30 DRAINS IN OTHER THAN STABLE GROUND (FILLED, UNSTABLE, 
EXPANSIVE OR WATER-CHARGED GROUND) 

Unless otherwise authorized by a regulatory authority, where soil movement 
may affect the performance of any drain, a plan and specification, together 
with a soil report and all calculations showing a proposed method to protect 
the installation from excessive soil movement or filled unstable water- 
charged ground, shall be determined by an appropriately qualified competent 
person. 

4.31 RESTRICTION ON CONNECTIONS IN PROXIMITY TO A STACK 

Discharge pipes from fixtures shall only connect to a drain in proximity to 
stacks in accordance with Clause 4.65 (see Figures 4.8 and 4.26). 
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DIMENSIONS IN MILLIMETRES 



FIGURE 4.8 PROHIBITEDCONNECTIONS AT OR NEAR BASE OF STACK 
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4.32 RE-USE OF EXISTING DRAINS 

When a building is to be demolished for redevelopment, the following should 
be observed: 

(a) Mortar-jointed vitrified clay pipes should not be re-used. 

(b) Drains constructed of authorized materials, should not be re-used until 
they have been tested in accordance with Clause 4.68 and found to be 
satisfactory and in compliance with this Standard. 

NOTES: 

1 In the case of an existing building where major alterations or additions are to 
be carried out, which will involve additional fixtures being connected to the 
existing drain, consideration should be given to the requirements of this 
Clause and Clauses 4.1 and 4.11 , 

2 If any section of the existing drain is found to be defective, then it should be 
satisfactorily repaired or a new section of drain should be installed. 

4.33 VENTING OF DRAINS 

4.33.1 General 

Vents in drains shall be provided — 

(a) at both ends of any drain that incorporates a boundary trap; 

(b) at the upstream end on any drain not incorporating a boundary trap; 

(c) at the upstream end of any branch drain to which a fixture trap or floor 
waste gully is connected, if the distance from the weir of the trap to the 
vented drain exceeds 10 m; 

(d) at the upstream end of a branch drain to which a gully is connected, or 
a sullage dump point located in a caravan park is connected, if the 
distance from the weir of the trap to the vented drain exceeds 10 m; and 

(e) at the upstream end of any DN 100 branch drain to which three or more 
water closet pans are connected, 

4.33.2 Location 

4.33.2.1 Upstream vent 

The upstream vent on any main drain shall be not less than DN 50 and shall 
be connected — 

(a) to the drain downstream of a fixture or drainage trap connection, 
provided any unvented section of drain upstream of the vent branch 
connection complies with Clause 4.34.3; or 

(b) at the vent extension of a stack located at or near the upstream end of 
the drain, provided any unvented section of drain upstream of the stack 
branch connection complies with Clause 4.34. 

4.33.2.2 Downstream vent 

The downstream vent on any drain, where required by Clause 4.33.1(a), shall 
be connected within 10 m of the boundary trap riser provided no other fixture 
is connected between the boundary trap riser and the vent connection. 
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4.33,2.3 Low level vent (ground vent) 

Where a low level vent is provided it shall be located so that — 

(a) the inlet of the vent is not less than 150 mm above ground level; 

(b) it terminates not less than 3 m from any opening into a building or 5 m 
from any air duct intake; and 

(c) it is not liable to be damaged or cause injury or obstruction. 
4.33.3 Size of drainage vents 

4.33.3.1 Minimum size 

The section of drain acting as a vent shall be not less than DN 65. 
Notwithstanding the number of fixture units discharging to the drain, the 
minimum size of any ground vent shall be DN 50. 

NOTE: Branches connected into a positive pressure area, such as near boundary 

traps in multistorey buildings, may need additional venting. 

4.33.3.2 Rating of vents 

Where two or more vents are directly connected to a drain, these vents may 
take the place of the single vent required by Table 4.7, provided the sum of 
the ratings is equal or greater than the vent rating for the single vent (see 
Figure 4.9). 

TABLE 4.7 
SIZE AND RATING OF VENTS 



Size of vent pipe 

DN 


Fixture units 
discharging to drain 


Vent rating 


40 
50 
65 

80 
100 


>1 <10 
>10<30 
>30<175 

>175 <400 
>400 


0.5 
1 
2 

3 

6 
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Example: 

Total loading units discharging to drain = 36 F.U. 

Required size of drainage vent = DN 65 — (Rating of 2) refer Table 4.7 

The two other stack or drainage vents (assuming the branch drain is over 10 m) in combination may 

take the place of a single DN 65 or DN 50 vent 

NOTE; The section of drains to be vented shall not be reduced belov\/ the rating of venting required. 

FIGURE 4.9 TYPICAL EXAMPLE OF VENT SIZING 

4.33.4 Prohibited use 

Chimneys or ventilating shafts shall not be used for venting the sanitary 
plumbing and drainage system. 

4.33.5 Minimum grade 

Vents shall be installed at a minimum grade of 1.25% (1 in 80), so that any 
condensation or other liquids that form in or enter the vent will drain to the 
sanitary plumbing and sanitary drainage system. 

4.33.6 Interconnections 

Vents may only be interconnected above the flood level rim of the highest 
fixture or floor waste gully served by the vent. 

The following vent pipes shall be vented to the open air independently and 
not be interconnected to any other system vent: 

(a) Vent pipes from waste fixtures discharging into disconnector gullies. 

(b) Vent pipes from arrester chambers. 

(c) Vent pipes from gullies located within buildings. 

4.33.7 Termination 

Vents shall terminate as shown in Figure 4.10 in the open air, and in a 
location not less than — 

(a) 600 mm above any opening into any building that is within a horizontal 
distance of 3 m from the vent; 
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(b) 150 mm above its point of penetration through any roof covering; 

(c) 3 m above any trafficable roof deck that is within a horizontal distance of 
3 m from the vent; 

(d) 2 m above or 600 mm below any chimney or similar opening within a 
horizontal distance of 3 m from the vent; 

(e) 5 m in any direction from any air duct intake; or 

(f) 600 mm above any eave, coping or parapet that is within a horizontal 
distance of 600 mm from the vent. 
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UNLESS OTHERWISE STATED DIMENSIONS IN METRES 

FIGURE 4.10 TERMINATION OF VENTS 

4.34 UNVENTED BRANCH DRAINS 

4.34.1 General 

The requirements of this Clause (4.34) shall apply to — 

(a) ground-floor connections to a vented drain installed on grade, located 
below or above the ground; or 

(b) connections to a disconnector gully. 

4.34.2 Sizing 

The size of an unvented branch drain shall be such that the sum of the fixture 
unit ratings, as given in Table 4.2, shall not exceed the maximum loading 
specified in Table 4.8. 
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TABLE 4.8 
SIZE OF UNVENTED BRANCH DRAINS 



Size of pipe 
DN 


Maximum fixture unit loading 


65 

80 
100 


5 fixture units (excluding a water closet pan); or 
10 fixture units from one floor waste gully 

12 fixture units (including not more than one 
water closet pan or slop hopper) 

30 fixture units (include not more than two water 
closet pans) 



4.34.3 Maximum length 

The maximum combined length of an unvented branch drain and fixture 
discharge pipe (see Figure 4.1 1 ) shall be as follows: 

(a) 10 m from the vented drain to the weir of the trap, provided the length of 
the discharge pipe does not include a vertical drop, between the crown 
of the trap and the invert of the branch drain exceeding — 

(i) 2 m for water closet pans; 

(ii) 1.5 m for basins and bidets; and 

(iii) 2.5 m for all other fixtures. 

(b) 10 m to the weir of a disconnector gully. 

(c) The unvented branch drain and fixture discharge pipe shall be installed 
in accordance with Clauses 4.34.4, 4.34.5 and Figure 4.11. 

4.34.4 Vertical sections 

Where the fixture discharge pipe is the same size as the unvented branch 
drain to which it connects, the drain to the trap shall have a maximum of two 
vertical jump-ups, each not exceeding 2 m in height, and separated by not 
less than 300 mm of graded pipe. 

4.34.5 Connection of fixture discharge pipes 

Where fixtures are connected to unvented branch drains, the requirements 
for the fixture discharge pipes shall be the same configuration as for the 
connection of fixtures to group-vented branches and shall comply with 
Figure 4.11. 
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UNLESS OTHERWISE STATED DIMENSIONS ARE IN METRES 

FIGURE 4. 1 1 TYPICAL CONNECTIONS OF GROUND-FLOOR FIXTURES TO 
UNVENTED BRANCH-DRAINS 

4.35 GULLIES 
4.35.1 General 

Gullies may be used for one or both of the following purposes: 

(a) As relief in the event of sewage surcharge (overflow relief gully). 

(b) To provide disconnection between waste discharges and the remainder 
of the sewerage installation (disconnector gully). 

(c) Additional gullies may be installed — 

(i) to receive the discharge from a domestic swimming pool; 
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(it) on installations that serve multiple residential buildings and which 
have separate yards provided for each occupancy; 

(ill) where a lower building may be affected by surcharge from a higher 
building; or 

(iv) where a lower fixture in a building may be affected by surcharge 
from higher fixtures. 

(d) Additional gullies need not comply with the requirements of 
Clause 4.35.6.6. 

4.35.2 Installation 

Gullies shall — 

(a) be of the self-cleansing type; 

(b) be supported on a concrete footing of a thickness not less than 100 mm 
and extend upwards to not less than 100 mm above the base of the 
gully; 

(c) have the top of the gully riser, if of vitrified clay or UPVC, protected from 
damage at ground level by means of concrete surround of minimum 
width of 100 mm and minimum depth of 100 mm below ground level; 
and 

(d) have each gully riser provided with a grating to relieve surcharge. 

4.35.3 Maintenance of water seal 

The water seal shall be permanently maintained in the gullies by— 

(a) the discharge from a waste fixture or floor waste gully in accordance 
with Tables 4.9 and 4.23; 

(b) the discharge from a waste stack; 

(c) water from a tap located over the gully; 

(d) waste fixtures or waste stacks connected into a gully riser, discharging 
below the level of the grating and above the surface level of the water 
seal (see Figure 4.1 1); or 

(e) the discharge from a charge pipe in accordance with Figure 4.14 and 
Clause 4.35.10. 
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TABLE 4.9 
CONNECTION OF FIXTURES TO DISCONNECTOR GULLIES 



Fixture 


Maximum unvented length of 
waste pipe*, m 


Basin or bidet with DN 40 traps and 
waste pipes 

All other waste fixtures and floor waste 
gullies with DN 50 or larger waste pipes 

Floor waste gullies and fixtures with DN 
65 or larger waste pipes 


3.5 
6 
10 



* Bends to be kept to a minimum. 

NOTE: For New Zealand, bidets do not discharge to disconnector gullies. 

4.35.4 Prohibited discharge 

The following discharges shall not be permitted to connect, either directly or 
indirectly, to sewer drains: 

(a) The discharge from any soil fixture. 

(b) Any surface water or roof water. 

4.35.5 Disconnector gullies inside building 

A disconnector gully may be located within a building in accordance with the 
following: 

(a) The gully riser shall extend to floor level and be sealed with a 
removable airtight cover. 

(b) A DN 50 vent pipe, branching from the riser pipe or a fitting, shall 
extend at a grade of not less than 1.25%, and terminate with a grating 
at an external wall of the building at least 75 mm above the spill level of 
the lowest fixture connected to the sealed gully. Areas affected by 
flooding shall comply with Clause 4.35.6.8. 

(c) Where it is not practicable to extend the vent to an external wall, the 
vent may terminate in the atmosphere external to a building in 
accordance with Clause 4.33.7. 

(d) Fixtures or appliances shall not be connected to the vent pipe. 

4.35.6 Overflow relief gullies 

4.35.6.1 General 

At least one overflow relief gully shall be installed in the drain except as 
provided in Clause 4.35.6.2(a). 

4.35.6.2 Permitted omission 

An overflow relief gully may be omitted, provided — 

(a) the site is entirely built on and it is not possible to locate the gully in any 
of the alternative locations specified in Clause 4.35.6.5, and fixtures on 
the ground floor discharge through a reflux valve to the sewer by 
gravitation; 
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(b) the lowest fixtures connected are located on floor levels that are 3 m or 
more above ground surface level at the point of connection to the 

sewer; or 

(c) an alternative flood relief point(s), equal to or the equivalent cross- 
section area of the drain served, is provided to the drainage systems. 

4.35.6.3 Size 

The size of overflow relief gullies shall be determined from the size of the 
largest section of the main drain as given in Table 4.10. 

TABLE 4.10 
SIZE OF OVERFLOW RELIEF GULLIES 



Size of main drain 
DN 


Size of gully outlet 
DN 


100 and 150 
> 150 


100 
150 



4.35.6.4 Location 

The overflow relief gully shall be located — 

(a) within the boundaries of the property; 

(b) external to the building; 

(c) so that the top of the gully is accessible and positioned where any 
discharge will be noticeable; and 

(d) with clear open access for not less than 1 m above gully trap gratings. 
The immediate area around the gully trap shall be clear and not 
enclosed. 

4.35.6.5 Alternative locations 

Where it is not possible to comply with Clause 4.35.6.4, the following 
alternative locations for an overflow gully may be used: 

(a) The overflow gully may be recessed within an external wall subject to 
the following (see Figure 4.12(b)): 

(i) The recess shall be not less than 300 mm wide and 600 mm high 
measured above the top of the gully riser, and shall be watertight. 

(ii) The gully riser shall be fully accessible. 

(iii) The base of the recess shall be graded away from the building. 

(b) The overflow gully may be located within a building subject to the 
following (see Figure 4.12(a)): 

(i) The gully riser shall extend to floor level and be sealed with a 
removable airtight cover. 

(ii) An overflow pipe, the same size as the gully riser, shall be installed 
at a grade of not less than 1.25%, and shall terminate in the open 
air at an external wall of the building in accordance with 
Clauses 4.35.6.6 and 4.35.6.7. Areas affected by flooding shall 
comply with Clause 4.35.6.8. 

COPYRIGHT 



AS/NZS 3500.5:2000 160 

(iii) The overflow pipe shall be provided with a perforated removable or 
hinged cover that shall not restrict discharge under surcharge 
conditions. 

(iv) Fixtures or appliances shall not be connected to the overflow pipe. 
NOTE: Additional gullies may be installed — 

(a) to receive the discharge from a domestic swimming pool; 

(b) on installations that serve multiple residence buildings and which have separate 
yards provided for each occupancy; 

(c) where a lower building may be affected by surcharge from a higher building; 

(d) where a lower fixture in a building may be affected by surcharge from higher 
fixtures; or 

(e) such gullies need not comply with the requirements of Clause 4.35.6.6. 

4.35.6.6 Height of overflow point below lowest fixture 

A minimum distance between the overflow point of the drainage system and 
internal fixtures shall be 150 mm, measured vertically from the overflow level 
of the gully riser or from the invert level of the overflow pipe, to the 
appropriate point as given in Table 4.11. 
NOTE; For alternative devices the distance nnay be 50 mm, measured vertically 
for approved alternative devices, fittings or apparatus, on condition that a non- 
return valve is fitted to all internal fixtures and fittings with a surcharge/overflow 
point less than 300 mm above the external overflow point. 

4.35.6.7 Height above surrounding ground 

The minimum height between the top of the overflow gully riser, or the invert 
of the overflow pipe, and the surrounding ground surface level shall be 
75 mm, except where the gully riser is located in a path or a paved area, 
where it shall be finished at a level so as to prevent the ponding and ingress 
of water. 
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Perforated hinged 
or removable cover 



150 min. below 
lowest fixture 
Invert level 



Removable airtight cover 
'Waste pipe 



Overflow gully- 
(a) Typical detail of overflow relief gully Inside building 



Hose tap positioned a minimum 
of 450 above grating - 

Grating 



Floor graded to external wall - 



-^ i^^^^j- 



600 min. 




Charge pipe in accordance 
with Figure 4.16 

'^-- — Waste pipe 



(b) Typical details of overflow relief gully positioned in recess 

DIMENSIONS IN MILLIMETRES 

FIGURE 4.12 POSITIONING OF OVERFLOW RELIEF GULLY 
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TABLE 4.11 

POINT OF MEASUREMENT ON FIXTURES FOR HEIGHT ABOVE 
OVERFLOW GULLY 



Fixture 


Point of measurement 


Soil fixture with an integral trap 


Top surface level of the water seal 


Floor waste gully or shower 


Top surface level of the grate 


Soil fixture located in an out-building or room, the 


Overflow rim of the fixture 


floor of which is graded to an external doorway 




Other fixtures 


Top surface level of the fixture outlet 



NOTE: Floor waste gullies (including those in shower areas) that have a non-return valve 
fitted to prevent backflow may be excluded. 

4.35.6.8 Height in flood-affected areas 

The top of the gully riser in flood -affected areas shall be — 

(a) finished at a level not less than the adopted flood level; or 

(b) sealed with a removable watertight cover with a vent of the same size 
as the gully terminating at a level not less than the adopted flood level 
and in accordance with Clause 4.35.6.6. 

Where the above requirement cannot be achieved, no property shall gravitate 
to the authority's sewer. 

4.35.7 Unvented drains discharging to gulfies 

4.35.7.1 General 

A drain that receives only the discharge from waste fixtures may connect to a 
gully. The maximum fixture unit loading and size of unvented branch drain 
shall comply with Table 4.12. 

4.35.7.2 Length of unvented section 

The combined length of unvented drain and fixture discharge pipe shall not 
exceed 10 m. The fixture discharge pipe shall comply with Clause 4.34.3 
and 4.34.5. If the combined length of the unvented drain and fixture 
discharge pipe exceeds 10 m, the branch line shall be vented in accordance 
with Clause 4.59. 
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TABLE 4.12 

SIZE OF UNVENTED BRANCH 
DRAINS TO GULLIES 



Size of 
pipe 



DN 65 



DN 80 



DN 100 



Waste fixture unit loading 



5 fixture units or 10 fixture units from 
one floor waste gully 

12 fixture units (including not more 
than one water closet pan) 

30 fixture units (including not more 
than two water closet pans) 



4.35.8 Floor waste gullies 

4.35.8.1 General 

For the purpose of this Clause, floor waste gullies shall be deemed as a 
fixture trap (see Figure 4.13). 

4.35.8.2 Permitted discharges 

Fixtures that are permitted to discharge to floor waste gullies shall be as 
given in Table 4.13 and, except for tundish discharges, shall be located 
within the same room as the gully. 

Basins and drinking fountains that discharge to a floor waste gully shall have 
a trap installed immediately adjacent to the outlet of the fixture. 



/—Removable grating 

Floor level 



Trapped waste 
2,5 m long max. 




NOTE: See Table 4.14 for minimum riser heights. 

FIGURE 4.13 TYPICAL CONNECTION OF WASTES TO A FLOOR WASTE 

GULLY 
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TABLE 4.13 
DISCHARGE TO FLOOR WASTE GULLIES 



Waste fixture connected to gully 


Maximum length of waste pipe, m 


riser 


Untrapped fixture 


Trapped fixture 


Basin 

Batti, sliower/bath 

Bar sink, clothes-washing machine 

Shower 

Refrigerated cabinet 
Laundry tub 


Not permitted 
1,2 
1.2 

1.2 
1.2 
1.2 


2.5 
2.5 
2.5 

2.5 
2.5 
2.5 



NOTE: Where foaming is likely to cause a problem, fixtures should not discharge 
through a floor waste gully. 

4.35.8.3 Connection of fixtures 

With the exception of fixture pairs, each fixture shall be connected to a floor 
waste gully by an individual waste pipe at a grade of not less than 2.5% 
(1 in 40). 

Waste pipes shall not exceed the lengths specified in Table 4.13. 

4.35.8.4 Wastepipes discharging to floor waste gullies (FWGs) 

Wastepipes discharging to FWGs shall not be extended and vents shall not 
be installed on fixture discharge pipes. 

4.35.8.5 Removable grate 

Floor waste gullies shall be installed with an accessible removable grate and 
a riser not less than DN 80 at floor surface level. Where the sole function of 
the floor waste gully is to dispose of water spillage and washdown water, a 
DN 50 outlet and riser may be used. 

4.35.8.6 Height of gully riser 

The height of the riser shall be measured from top of water seal to the floor 
surface level and shall comply with the following: 

(a) The minimum height shall comply with Table 4.14. 

(b) The maximum height shall be 600 mm when receiving discharges from 
fixtures as given in Table 4.14. 

4.35.8.7 Discharges from tundishes 

In addition to the discharges permitted in Table 4.13, tundishes receiving 
discharges from water heater drains, airconditioning units, other condensate 
lines, and the like, may discharge to a floor waste gully. The maximum length 
of the discharge pipe shall not exceed 10 m (see Figure 4.14(a)). 
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TABLE 4.14 
MINIMUM HEIGHT OF FLOOR WASTE GULLY RISERS 



Waste fixtures connected to 
gully riser 


Size of gully 
riser 
DN 


Minimum height 
(water seal to floor level) 




88V2*^ entry 


45° entry 


All permitted waste fixtures 
including maximum one bath 


80 
100 


200 
150 


150 
100 



4.35.8.8 Size of gully trap outlet 

The minimum size of floor waste gully trap outlets shall be as given in 
Table 4.15. 

TABLE 4.15 
FLOOR WASTE GULLY OUTLET SIZE 



Maximum number of fixture units 


Min 


mum 


nominal size of outlet 


discharging into gully trap 






DN 


<3 






50 


>3 and <10 






65 


(including the discharge from not 








more than one bath) 








>10 






80 



NOTE: Shower outlets may be used as a floor waste gully. 

4.35.8.9 Size of waste pipes from fixtures 

The size of waste pipes from fixtures, connecting into floor waste gullies shall 
be as given in Table 4.2. 

4.35.9 Untrapped floor drains 

4.35.9.1 General 

An untrapped floor drain may be installed for the purpose of draining 
wastewater spillage from a floor in case of overflow. 

4.35.9.2 Restrictions on use 

An untrapped floor drain shall not — 

(a) be connected to any stack or discharge pipe that connects directly to 
the drain; or 

(b) be installed in any room that contains a urinal. 

4.35.10 Charging floor waste gullies 

4.35.10.1 General 

Where a floor waste gully is located in a position that cannot receive a waste 
discharge, the water seal shall be maintained by — 

(a) a charge pipe from a flushing device, connecting at the heel or the base 
of the flush pipe with a union. The charge pipe shall enter the floor 
waste gully at 45° not less then 50 mm above the water seat and shall 
be silver brazed or joined by a union to the riser (see Figure 4.14(b)); 
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(b) a charge pipe from a tap set or a drain from a hot water relief valve, 
which shall drain over a tundish so that the air gap is maintained (see 
Figure 4.14(a)); 

(c) a charge pipe from a mechanical trap priming device extended to floor 
drain within the same room or compartment (see Figure 4.14(c)); or 

(d) a lockshield (shrouded) hose tap installed in the same room and with a 
graded floor. 

4.35.10.2 Installation 

The charge pipe shall be in the size range of DN 6 to DN 15. 

The following criteria apply to charge pipes: 

(a) Charge pipes from flushing devices, tap sets or hot water relief valve 
drains shall not exceed 10 m in length. 

(b) Charge pipes from mechanical priming devices shall be installed in 
accordance with the manufacturer's installation instructions. 

(c) Where a charge pipe is connected to a flush pipe from a toilet cistern 
the connection to the flush pipe shall not restrict the bore of the flush 
pipe or reduce the velocity of the water to the fixture served. 

(d) The connection of a charge pipe to a floor waste gully riser shall not 
restrict the bore of the riser or impede access for maintenance. 
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Charge pipe from 
tap set 
tiot water relief valve 



Untrapped waste DN 25 
max. lengtti 10 m 



(a) Connection of tundish 



Flush pipe to fixture 
(i.e. urinal or pan) 



^Nipple tapped into flush pipe 
for connection of charge 
pipe DN 6 to DN 15 



Removable grate- 



Entry at 45° 



Charge pipe—'' 



Nipple tapped into riser for / 
connection of charge pipe— ■ 



Floor level i 



-Floor waste 
gully riser 



Stop tap and filter 



-IVIechanical trap prinning 
device 



U — Interrup 
''TT=r-' with air 



ter device 

gap 



-Charge pipe 



Floor waste 
gully riser ■— 



(b) Connection of charge pipe (c) Trap primer arrangement 

DIMENSIONS IN MILLIMETRES 



FIGURE 4,14 TYPICAL CONNECTIONS OF CHARGE PIPES TO FLOOR WASTE 

GULLY 
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4.36 INSTALLATION OF FIXTURES 

4.36.1 Installation of fixtures 

Fixtures shall be secured in position Independent of support from their traps, 
discharge pipes, or water supply connections and installed in a manner that 
facilitates disconnection. 

4.36.2 Position of fixture traps 

Fixture traps shall be installed downstream of the fixture outlets. 

4.37 TRAPPING OF FIXTURES AND APPLIANCES 

4.37.1 General 

The discharge drainage pipe from all sanitary fixtures and appliances shall 
be constructed with a trap or self-sealing mechanical device. The trap shall 
be in the same room as the fixture and/or appliance that it serves and shall 
be accessible. However, in situations where the size range permits, self- 
sealing mechanical devices may be used. 

4.37.2 Water seal 

Under normal operating conditions, fixture traps shall retain a water seal of 
not less than 25 mm. 

4.37.3 Location of traps and self-sealing mechanical devices 

Traps and self-sealing mechanical devices shall be connected as close as 
possible to the outlet of the fixture or appliance served, in accordance with 
this Standard. The maximum distance from the outlet of a fixture to the 
surface of the water seal of a trap or the sealing face of a self-sealing 
mechanical device shall be 600 mm for all fixtures other than floor waste 
gullies (see Clause 4.35.8.6) and fixture pairs (see Clause 4.37.4.2). 

4.37.4 Multiple outlets 

4.37.4.1 General 

The following fixtures or a combination of them may be connected in pairs to 
a single fixture trap provided the fixtures have similar spill levels: 



(a) 


Basins. 


(b) 


Sinks. 


(c) 


Showers. 


(d) 


Laundry troughs. 


(e) 


Ablution troughs. 


4.37.4.2 Distance be. 



Pairs of fixtures shall be connected so that the distance between their 
outlets, measured centre to centre, shall be not more than 1.2 m (see 
Figure 4.15). 
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4.37.4.3 Maximum length affixture discharge pipes without venting 

The maximum lengths of fixture discharge pipes without venting are given in 
Table 4.23. Length of discharge pipes are shown for all domestic 
applications. 



Combination of 
waste fixtures 



Depth to surface of water 
seal to be as small 
as practicable but not 
more than 600 mm — 

1 




Fixture trap (S or P) 



FIGURE 4.15 TYPICAL INSTALLATION OF A FIXTURE PAIR 

4.37.5 Untrapped fixtures 

Fixtures that are permitted to discharge through a floor waste gully in 
accordance with Table 4.13 may be untrapped except in the case of drinking 
fountains and basins. 

4.37.6 Connection of soil fixtures 

Soil fixtures shall not discharge through floor waste gullies or disconnector 
gullies. 

4.37.7 Fixture grating 

Excluding water closet pans, the outlet of all fixtures shall be provided with a 
grating. 

Where the fixture trap is not accessible, the grating shall be removable. 

4.37.8 Sanitary flushing 

The requirements for the sanitary flushing of fixtures shall be in accordance 
with AS/NZS 3500.1.2. 

4.37.9 Fixture discharge pipes 

Fixture discharge pipes shall be in accordance with Table 4.2. Waste pipes 
to disconnector gullies shall comply with Table 4.9. 

4.38 BASINS 

Basins and fixture pairs of basins shall be fitted with a DN 40 trap and 
discharge pipe of minimum size DN 40. In New Zealand, a DN 32 trap and 
discharge pipe may be used with a single basin, (see Figure 4.27). 
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4.39 BATHS 

Baths shall either be fitted with a DN 40 trap and discharge pipe or shall be 
connected untrapped to a floor waste gully (see Table 4.13). When 
connected to a single stack or a single stack modified system, baths shall 
have a capacity not exceeding 500 L (see Figure 4,28). Waste outlet fittings 
shall have a removable grating. 

4.40 BIDETS 

Bidets shall discharge through a DN 40 or DN 32 (New Zealand only) trap 
(see Figure 4.29). 

4.41 FLOOR WASTE GULLIES 

Floor waste gullies shall be installed in accordance with Clause 4.35.8 (see 
Figure 4.30). 

4.42 KITCHEN SINKS 

Kitchen sinks shall be connected using a fixture trap and waste pipe of 
DN 40 New Zealand only, or DN 50, directly to a soil or waste stack, drain or 
through a disconnector gully (see Figures 4.31 and 4.32). 

Triple bowl sinks shall be connected — 

(a) as three single bowl sinks; 

(b) as a fixture pair and one single bowl sink; or 

(c) through a single fixture trap, provided that the total length of discharge 
pipe between the sink outlets and the fixture trap seal is not greater 
than 1.2 m. 

4.43 LAUNDRY TROUGHS (TUBS) 

Laundry troughs (tubs) shall be connected to fixture traps and a waste pipe 
not smaller than DN 40, unless connected to a floor waste gully as described 
in Table 4.13 or Table 4.23 (see Figure 4.33). 

4.44 SHOWERS 

4.44.1 Individual showers 

An individual shower shall be fitted with a minimum DN 80 grate, and shall 
either be connected to a minimum DN 40 trap or connect untrapped as 
permitted in Table 4.13 (see Figure 4.34). 

4.44.2 Kerbing of shower groups 

Kerbing between adjacent showers may be omitted provided that the shower 
floors are constructed so that water cannot flow to adjoining shower floors. 

4.44.3 Prefabricated shower bases 

Prefabricated shower bases shall be installed in accordance with the 
manufacturer's instructions. 
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4.45 CONNECTION OF TUNDSSHES 

Except as provided in Clause 4.35.8.7, tundishes shall connect to a waste 
pipe of minimum DN 25, which shall be either separately trapped or shall 
connect to a fixture trap (see Figure 4.14). 

When the discharge is to a fixture trap — 

(a) it shall be connected to above the level of the water seal; and 

(b) the top of the tundish shall be above the flood level rim of the fixture. 

Pipes discharging over a tundish shall have an air gap of a size at least twice 
the diameter of the outlet pipe. 

4.46 WASHING MACHINES 

4.46.1 Domestic clothes-washing machines 

The pumped discharge from domestic clothes-washing machines shall be 
connected (see Figure 4.35) — 

(a) over the rim of a trough; 

(b) into a trapped waste pipe; or 

(c) into a floor waste gully (see Table 4.13 and Figure 4.14). 

4.46.2 Domestic dishwashing machines (see Figure 4.36) 

4.46.2.1 Discharge 

Domestic dishwashing machines shall discharge — 

(a) by means of a coupled connection to a DN 40, or larger, trapped waste 
pipe; 

(b) above the water seal of a DN 50 trap fitted to the outlet of a sink; or 

(c) through a household food waste disposal unit. 

4.46.2.2 Connection of outlet hose 

Outlet hoses of domestic dishwashing machines shall be connected in 
accordance with the following: 

(a) Where the outlet hose is connected above the water seal of a sink trap 
or through a household food waste disposal unit, it shall be looped as 
close as possible to the underside of the sink drainer or bench top 
before being extended downwards to the connection. 

(b) If the trapped waste pipe to which connection is made, discharges — 

(i) to a disconnector gully, the outlet hose shall be looped at least 
150 mm above the working water level of the dishwashing 
machine; or 

(ii) direct to the drain, stack or common discharge pipe, the outlet 
hose shall be extended at least to the top of the dishwashing 
machine before looping downwards to the trapped waste pipe. 
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4.47 WATER CLOSET PANS 

4.47.1 Connection 

Water closet pans shall be connected directly to soil stacks or drains of size 
not smaller than DIM 80 (see Figure 4.37). 

4.47.2 Installation 

Water closet pans shall be securely fixed by — 

(a) bedding not thicker than 20 mm; 

(b) brackets; or 

(c) corrosion-resistant fasteners. 

4.48 PUMPED DISCHARGE 

4.48.1 General 

Pumping shall only be permitted where it is not prohibited or not possible to 
use a gravity connection. The pumping apparatus shall be positioned to 
facilitate easy connection to the gravity sewer. The inlet pipe and the outlet 
pipe connected to the ejector, wet well or small bore macerator shall comply 
with the relevant sections of this Standard. 

The pumping apparatus may be one of the following types: 

(a) Wet wells (including submersible pumps). 

(b) Small bore macerator systems. 

4.48.2 Wet wells 

4.48.2.1 General 

Wet wells shall be installed in an accessible location. Either submersible or 
non-submersible type pumps should be installed. 

4.48.2.2 Construction 

The structure shall be sound and constructed of materials that will resist 
corrosion from the sewage internally and aggressive soils externally. 

4.48.2.3 Materials 

Authorized materials include precast or cast-in~situ reinforced concrete, 
corrosion-resistant metals, brickwork or glass-reinforced plastics. 

4.48.2.4 Base 

The base shall be constructed of materials compatible with the walls and 
shall maintain a self-cleansing grade towards the pump inlet. The base shall 
be supported on stable ground. 

4.48.2.5 Cover 

The cover shall be constructed of similar materials to that of the wet well and 
shall have access openings with removable airtight covers sized for 
maintenance purposes. 
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4.48.2.6 Ladders 

Where a wet well exceeds a depth of 1.2 m, a ladder shall be provided (refer 
to local OH & S). 

4.48.3 Installation of pumps 

4.48.3.1 General 

The pumps shall be suitable for unscreened sewage and shall be installed as 
follows: 

(a) Punnps may be in duplicate. 

(b) The pumping apparatus shall be securely fixed using corrosion-resistant 
fixings. 

(c) Each pump shall be fitted with a gate valve and check valve on the 
delivery side. 

(d) Pumps shall be fitted with flanges, unions or gibault joints to facilitate 
removal. 

(e) Pumps shall be controlled, so as to limit the number of starts per hour to 
within the capacity of the pump, and shall, as far as practicable, empty 
the contents of the wet well at each operation. 

NOTE: The required pumping rate should be based on an assessment of the 
expected inflow, holding capacity of the well and allowable discharge. 

4.48.3.2 Inlet to wet well 

The gravity discharge to the wet well shall be located at least 100 mm above 
the highest working level and terminate with a square junction. 

4.48.3.3 Venting 

The wet well shall have a minimum DN 50 vent. 

4.48.3.4 Sealing 

All pipes or apparatus passing through the wet well walls or cover shall be 
sealed with a compatible material. 

4.48.4 Pumped discharges or rising mains 

The pump discharge piping shall comply with the relevant sections of 
AS/NZS 3500.1.2 and this Standard. The outlet pipe shall discharge to one of 
the following: 

(a) An inspection chamber. 

(b) A boundary trap shaft. 

(c) A vented drain. 

(d) A stack below the lowest fixture connection. 

(e) A drain, provided that the connection is at least 2.5 m distant from any 
other connection. 

(f) Downstream of a reflux valve installed to protect a gravity drainage 
connection from a surcharging sewer. 

(g) A minimum of 1 m downstream of a boundary trap, 
(h) Direct to the network utility operator's sewer. 
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4.49 PUMP DISCHARGE FROM WASTE FIXTURES 

4.49.1 General 

Pumping shall only be permitted where gravity connection from a waste 
fixture is not possible. 

4.49.2 Holding tank 

NOTE; Contractors should refer to AS/NZS 3500.2.2 

4.49.3 Provision of valves 

Valves shall be provided as follows; 

(a) Where the pump is located inside the holding tank, a non-return valve 
and gate valve shall be located on the inlet side of the pump. 

(b) Where the pump is located outside the holding tank, a gate valve shall 
be located on the inlet and outlet of the pump and a non-return valve 
shall be located on the downstream side of the inlet gate valve. 

4.49.4 Inlet 

Each waste inlet shall be located at least 100 mm above the highest working 
level of the holding tank. 

4.49.5 Outlet 

The pumped outlet shall have a minimum size of DN 25 and shall comply 
with Figure 4.16. 

4.49.6 Venting 

The holding tank shall be provided with a vent having a minimum size of 
DN 50 and shall comply with the venting requirements for waste fixtures. The 
vent shall be positioned a minimum of 100 mim above the waste inlet. 

4.49.7 Discharge pipe 

The pump discharge pipe from waste fixtures, other than swimming pools, 
shall be connected in accordance with Clause 4.48.3, or connected to a gully 
riser as shown in Figure 4.16. 

4.50 SWIMMING POOL DISCHARGE 

Wastewater from a swimming pool may discharge into a gully riser in 
accordance with Figure 4.17. 

4.51 SMALL BORE MACERATOR SYSTEMS 

Small-bore macerator systems shall be installed in accordance with the 
manufacturer's instructions, and shall be directly connected to the outlet of 
the water closet pan. 

A vent pipe of the size recommended by the manufacturer shall extend from 
the unit and terminate in accordance with Clause 4.33.7. 
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Concrete surround 



Loose disconnector gully grate 
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Pumped discharge 
fronn swimming pool 
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FIGURE 4,16 TYPICAL CONNECTION OF PUMPED WASTE DISCHARGE 



Concrete surround- 



Loose disconnector gully grate 
75 mm min 



/—Waste may disctiarge into 
/ branch pipe (up to 150 mm) 




Some network utility 
operators may require 
an air gap 



Ground level 



Pumped disctiarge 
from swimming pool 



Concrete support for 
disconnector gully 



FIGURE 4.17 TYPICAL CONNECTION OF PUMPED WASTE DISCHARGE 
FROM SWIMMING POOLS 
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4.52 ELECTRIC SUPPLY 

The electrical installation shall comply with AS/NZS 3000 and local electricity 
supply authority requirements in Australia and with relevant NZECPs in 
New Zealand. 
NOTE; The local electricity supply authority should be consulted before 
commencing work, to determine if a suitable electricity supply is available. 

4.63 SINGLE STACK DESIGN AND INSTALLATION 

4.53.1 General 

Single stack systems are designed on the principle that the stack shall be not 
less than DN 100. Variations to these requirements (single stack modified) 
shall comply with AS/NZS 3500.2.2. 

4.53.2 Single stack systems (see Figure 4.19) 

Single stack systems are also designed on the principle that the air within the 
discharge pipes from fixtures, the stack and the stack vent allows the 
permitted type and number of fixtures (see Clause 4.56) to be connected to 
the stack individually or through floor waste gullies without the need for 
individual trap vents. 

4.54 FULLY VENTED MODIFIED SYSTEM (see Figure 4.20) 

A fully vented modified system shall comprise a system of sanitary plumbing 
differing from the fully vented system in that each branch or discharge pipe 
connected to the stack is vented and some individual fixture trap vents are 
omitted, and in which groups of two or more fixtures that discharge to the 
same graded pipe or branch are vented by means of one or more group 
vents. (For further information see AS/NZS 3500.2.2.) 

4.55 FIXTURES PERMITTED TO BE CONNECTED— USING SINGLE 
STACK OR SINGLE STACK MODIFIED SYSTEMS 

The type and total number of fixtures that are permitted to be connected to a 
DN 100 single stack from any floor level in a domestic building shall not 
exceed the following (see Table 4.16): 

(a) Two basins. 

(b) Two baths. 

(c) Two bidets. 

(d) Two clothes-washing machines. 

(e) Two dishwashing machines. 

(f) Two kitchen sinks (double or single domestic with or without food waste 
disposal units). 

(g) Two laundry troughs. 
(h) Two showers. 

(i) Two water closet pans, 
(j) Two floor waste gullies. 
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4.56 CONNECTION OF FIXTURES WITHOUT TRAP VENTS— SEPARATE 
FIXTURE DISCHARGE PIPES 

Each fixture is connected to the stack by a separate unvented fixture 
discharge pipe of a prescribed length, size, and grade in accordance with 
Table 4.17 and AS/NZS 3500.2.2. Where the length of the discharge pipe 
exceeds that allowed in Table 4.17, a trap vent shall be provided in 
accordance with Clause 4.58. 

4.57 VENTING OF STACKS 

The stack shall continue upwards to the vent cowl undiminished in size. 
Where stacks extend not more than three floor levels with a maximum 
loading of 30 fixture units, the vent may be reduced to DN 50. 

4.58 TRAP VENTS— CONNECTION FOR FIXTURES 

Trap vents shall be connected to fixture discharge pipes in accordance with 
the following: 

(a) In the case of basins and bidets, the vent shall be connected between 
75 mm and 600 mm from the crown of the fixture trap, provided no 
change of direction occurs between the trap and the vent connection 
(see Figure 4.18). 

(b) In the case of fixtures other than basins and bidets, the vent shall be 
connected between 75 mm and 1.5 m, from the crown of the fixture trap, 
provided that where an S-trap is fitted or a bend is fitted downstream of 
a P-trap, the vent connection on the vertical discharge pipe shall be at 
least 300 mm from any bend at the base of the vertical section. 

4.59 AIR ADMITTANCE VALVES 

Air admittance valves shall be used for — 

(a) venting; and 

(b) trap venting 

Air admittance valves shall not be — 

(i) used for main venting (New Zealand only); and 

(ii) substituted for main or branch venting (Australia only). 

Air admittance valves shall be installed according to manufacturers' 
instructions. 
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DIMENSIONS IN MILLIMETRES 



FIGURE 4.18 TRAP VENTS 
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S = sink Drain 

SHR = shower 

TR = trough 

WC = water closet 

FWG = floor waste gully 



Ground level 



Area to be free 
►of connections 



DIMENSIONS IN MILLIMETRES UNLESS STATED OTHERWISE 



FIGURE 4.19 TYPICAL SINGLE STACK SYSTEMS 
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DIMENSIONS IN MILLIMETRES 



FIGURE 4.20 TYPICAL FULLY VENTED MODIFIED SYSTEM 
SHOWING GROUP VENTS 



4.60 SIZE OF STACK— SINGLE STACK SYSTEMS 

Single stacks shall be DN 100 as given in Table 4.16. 
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TABLE 4.16 

SINGLE STACK SYSTEMS 

MAXIMUM FIXTURE UNIT LOADING 

(See Figure 4.19) 



Size of stacit 
DN 


Maximum fixture unit 
loading 


100 


260 



TABLE 4.17 

FIXTURE DISCHARGE PIPES WITHOUT TRAP VENTS 
TO SINGLE STACK AND SINGLE STACK MODIFIED 



Fixture 
DN 


IVIaximum 

length 

m 


Permitted grade 

% 


Waste fixtures 


2.5 


2.50(1 in 40) to 5.00(1 in 20) 


Water closet pans 
100 
80 


6,0 
2.5 


1.65 (1 in 60) to 5.00 (1 in 20) 
1.65 (1 in 60) to 5.00 (1 in 20) 



NOTE: See Table 4.19 for the sizes of fixture discharge pipes. 

4.61 BENDS IN FIXTURE DISCHARGE PIPES 

4.61.1 General 

The number of bends in a fixture discharge pipe shall comply with the 
following: 

(a) Other than the discharge pipes from basins and bidets, not more than 
two bends in the horizontal plane and three bends in the vertical plane 
shall be allowed. 

(b) Each basin and bidet shall have not more than two bends in the 
horizontal plane and two bends in the vertical plane. 

(c) For the purpose of this Clause, a bend of 45'' or less shall not be 
considered as a change in direction or grade. 

4.61.2 Vertical dropper on fixture discharge pipes 

The maximum length of a vertical dropper on any fixture discharge pipe shall 
be 2.5 m except for basins and bidets, where it shall be 1.5 m. 

4.62 JUNCTION IN STACKS 

4.62.1 Types 

Any of the following types of junctions may be used to connect fixture or 
branch discharge pipes to a stack: 

(a) 45° junctions. 

(b) Sweep junctions. 

(c) Entry at grade with throat radius (see Clause 4.62.2). 
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(d) Entry at grade without throat radius (see Clauses 4.62.2 and 4.62.2.3). 

4.62.2 Restrictions 

4.62.2.1 Entry at grade 

Entry at grade junctions between a stack and any discharge pipe less than 
500 mm in length shall only be used provided — 

(a) an S-trap is fitted to the fixture; 



(b) 
(c) 



a vertical dropper is provided in the discharge pipe between the fixture 
and the junction; or 



a P-trap is fitted to the fixture and the discharge pipe is graded at not 
less than 6.65% (1 in 15). 

4.62.2.2 Branches DN65 or smaller 

Connections to a stack of the same size shall be made with a sweep or 45° 
junction only. 

4.62.2.3 Branches DN80 or larger 

Entry at grade without throat radius is not permitted. 
4.62.3 Opposed connections 

4.62.3.1 At the same level 

Opposed connections at the same level shall be made using double 
Y-junctions with either — 

(a) an included angle of 90""; or 

(b) sweep entries. 

4.62.3.2 At different levels 

Graded fixture or common discharge pipes that are located at a lower level 
than any other opposed similar pipes shall not be connected to a stack within 
a restricted entry zone, as given in Table 4.18 and Figure 4.22, unless the 
pipe enters the stack at an angle of 45°. 

TABLE 4.18 
RESTRICTED ENTRY ZONE REQUIREMENTS 



Discharge pipe size 
DN 


Stack size 
DN 


Restricted entry zone 
vertical depth, mm 


>40 <65 
>40 <65 
>40 <65 

>80 


>40 <80 
100 
125 

>80 


90 
110 
210 

200 
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4.62.4 Connection from waste fixtures to stack 

Two fixture discharge pipes, including discharge pipes from floor waste 
gullies, receiving the discharge from waste fixtures may connect to the stack 
within a distance of 1 m by means of an oblique junction in accordance with 
the following (see Figure 4.21): 

(a) The angle between the two fixture discharge pipes shall not be greater 
than45^ 

(b) The outlet of the junction shall be one size larger than the larger fixture 
pipe except in the case of a floor waste gully that does not receive the 
discharge from a fixture. 

(c) The section of pipe downstream of the oblique junction shall be included 
as part of the permitted maximum length of the fixture discharge pipe. 



-stack 




Fixture discharge pipe 



45° junction one pipe size 
larger than larges 
fixture discharge pipe 



^Fixture discharge pipe 

FIGURE 4.21 UNEQUAL OBLIQUE STACK JUNCTION 
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See Clause 4.63.3.2 



(I) In restricted zone (ii) Near restricted zone 

(b) Connections in or near restricted zones 



FIGURE 4.22 FORMS OF OPPOSED CONNECTIONS TO STACKS 
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4.63 GRADED DISCHARGE PIPES 
4.63.1 Minimum grades 

The minimum grades of discharge pipes shall comply with Table 4.19. 

TABLE 4.19 
MINIMUM GRADES OF DISCHARGE PIPES 



Size of graded section of pipe 
DN 



Minimum grade 

% 



40 
50 
65 

80 
100 



2.50 (1 in 40) 

2.50 (1 in 40) 

2.50 (1 in 40) 

1.65 (1 in 60) 

1.65 (1 in 60) 



4.63.2 Connection methods 

4.63.2.1 General 

Connections of graded pipes to each other or of fixture discharge pipes to 
graded pipes shall be made in accordance with the following: 

(a) Junctions, whether equal or unequal, shall be of the 45° or sweep type. 

(b) Graded discharge pipes of different sizes shall be connected so that the 
soffits of both pipes are in continuous alignment. 

(c) Unequal junctions shall have the soffit of the branch pipe equal to or 
higher than the soffit of the pipe to which it connects. 

(d) The invert level of the trap or floor waste gully weir shall be a minimum 
of 10 mm higher than the soffit of the graded discharge pipe to which it 
connects (see Figure 4.23). 



Fixture discharge pipe 



- Common 
/ discharge pipe 




^—10 mm min. 



Sweep or junction 45° 



FIGURE 4.23 TYPICAL CONNECTION OF FIXTURE DISCHARGE PIPE 
TO A COMMON DISCHARGE PIPE 
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4.63.2.2 Opposed discharges 

Opposed discharge pipes shall be connected to comply with Clause 4.63.2.1 
Item (d) using — 

(a) two separate junction fittings; or 

(b) junction branches fabricated so that the opposed junction entries do not 
overlap. 

Double Y-junctions or sweep junctions shall not be used to make connections 
on a grade. 

4.64 CONNECTIONS NEAR BASE OF STACKS 

4.64.1 Connections to drains or graded pipes 

Discharge pipes shall connect to a drain or a graded pipe in accordance with 
Figure 4.24 and the following: 

(a) No connection shall be made closer than 500 mm downstream or 
upstream of the base of the stack. 

(b) No discharge pipe connecting a fixture upstream of a junction that 
connects a stack to a drain or graded pipe shall be within 500 mm of the 
base of the stack. 

4.64.2 Connections above base of stack (see Figure 4,24) 

Branches shall not connect to a stack within the following distances 
measured vertically from the base of the stack to the invert of the branch: 

(a) 600 mm for stacks that extend not more than five floor levels above the 
base of the stack. 

(b) 2.5 m for all stacks in areas where foaming is likely to occur. 
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Q Vent 




Ground level 



DIMENSIONS IN MILLIMETRES 

FIGURE 4.24 PROHIBITED CONNECTIONS AT OR NEAR BASE OF STACK 

4.64.3 Connection of stacks to drains or graded pipes 

The connection of a stack to a drain or graded pipe shall have — 

(a) bends at the base of the stack of size not smaller than the graded 
discharge pipe or offset (see Figure 4.25); 

(b) tapered enlarging fittings in the vertical stack, where necessary; 

(c) a junction at the base of stacks not more than 60^ to the horizontal, and 
having the length of the junction branch such that vertical projection of 
the stack is wholly outside the area of the junction with the graded 
discharge pipe; or 

(d) bends at the base of stacks complying with one of the following: 

(i) The centre-line radius shall be as given in Table 4.20. 

(ii) Two 45^ bends shall be separated by a straight pipe of length not 
less than twice the bore of the pipe. 
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(iii) Where a stack extends through no more than two floor levels, a 
single bend having a centre-line radius not less than 1.4 times the 
nominal diameter may be used in lieu of the requirements of 
Table 4.20. 

TABLE 4.20 

RADIUS FOR BENDS AT THE BASE OF 
SINGLE STACKS 



Pipe size 
DN 


Radius (R) 
mm 


<100 


225 



Stack- 



-o 




Stack X, 








/\ 
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\ ■ V / 
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^./--Stack 
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— Protected areas 
















shall 


TOt overlap 



(a) Large radius stack bend 



(b) Alternative large radius stack bend 



FIGURE 4.25 TYPICAL COMMECTION OF DISCHARGE STACKS TO GRADED 

DISCHARGE PIPES 

4.65 CONNECTION OF FIXTURES USING DRAINAGE PRINCIPLES TO 
ABOVE-GROUND (ELEVATED) PIPING 

4.65.1 General 

Above-ground (elevated) piping and associated fixture connections may be 
installed within buildings using drainage principles (see Figure 4.26). 

4.65.2 IVIaximum length and size 

The maximum length and size of any unvented graded pipe, branch or fixture 
discharge pipe shall be in accordance with Clause 4.35.7 and Table 4.8. 
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4.65.3 Installation limitations 

Fixture discharge pipes connected to the vertical section of piping shall not 
be within the restricted zone and shall be vented. 

4.65.4 Installation 

Above-ground (elevated) piping, materials, methods of support and fixing 
shall be in accordance with the relevant requirements of this Standard and 
the following: 

(a) No connection is to be made to any vertical section of piping within the 
restricted zone and any connection with that vertical section shall be 
vented. 

(b) The loading in fixture units shall not exceed the maximum permitted as 
specified in Tables 4.8, 4.21 and 4.22, as applicable (see Figures 4.27 to 
4.37). 

(c) A vent pipe need not be installed on any branch pipe of DN 65 or greater 
or on any fixture discharge pipe that connects to the main section of 
graded elevated piping provided that the length, loading in fixture units 
and gradient are in accordance with the relevant requirements of 
Clause 4. 11 and Clause 4.34.3. 

(d) The connection of any discharge pipe to the elevated piping in close 
proximity to a stack shall be in accordance with the relevant 
requirements of Clause 4.64.2. 
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DN 40 




DIMENSIONS IN MILLIMETRES 



FIGURE 4.26 ABOVE-GROUND (ELEVATED) PIPING WITHIN BUILDINGS 
USING DRAINAGE PRINCIPLES 



TABLE 4.21 

MAXIMUM! FIXTURE UNIT LOADINGS FOR 
GRADED DISCHARGE PIPES 

Nominal size of pipe 



Grade % 


DN40 


DN 50 


DN 65 


DN 80 


DN 100 


5.00(1 in 20) 
3.35(1 in 30) 
2.50 (1 in 40) 


6 

5 
4 


15 
10 
8 


51 
29 
21 


65 

39 
27 


376 
248 
182 


2.00 (1 in 50) 
1.65 (1 in 60) 
1.25(1 in 80) 


X 
X 
X 


X 
X 
X 


X 
X 
X 


20 

16 

X 


142 

115 

X 


1.00 (1 in 100) 


X 


X 


X 


X 


X 



NOTE: X indicates that the combination of pipe size and grade is 
not permitted. 
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TABLE 4.22 

MAXIMUM LOADINGS ON STACKS IN FIXTURE UNITS 

Three or fewer floor levels 



Size of stack 
DN 


Maximum loading 
per floor level 


Maximum loading 
per stack 


40 
50 
65 

80 

100 


2 

5 
6 

13 
65 


6 
15 
18 

40 
195 



4.66 COMMON EFFLUENT DRAINAGE SYSTEMS 

4.66.1 General 

All sanitary plumbing and sanitary drainage in common effluent drainage 
systems shall comply with the relevant sections of this Standard. 

4.66.2 Drainage connections 

Drains connected to common effluent drainage systems shall be installed in 
accordance with the following: 

(a) Discharge from fixtures shall pass through a septic tank except that 
cleaners' sinks shall either discharge through a sullage tank where 
provided or directly to the drain from the septic tank to the common 
effluent drain (see Notes). 

Waste fixtures may pass through a sullage tank where it is impractical to 
discharge through a septic tank due to location and available fall. 

(b) Drains from septic or sullage tanks or cleaners' sinks to the common 
effluent drain shall be not less than DN 80 and not more than DN 100 
and shall be laid at a grade of not less than 1% (1 in 100). 

Induct vents shall not be installed on septic tanks. If induct vents are 
installed on an existing installation they shall be removed. 



(c) 
(d) 



(e) 
(f) 



Inspection openings shall be provided in accordance with Clause 4.20 
and also on — 

(i) the inlet to the septic tank; and 

(ii) the outlet of the septic tank, within 2.5 m of the tank, where the 
connecting drain is greater than 10 m in length. 

Drains, both existing and new, shall be tested in accordance with 
Clause 4.68. 



Soakage wells, and stormwater, roof-water and subsoil water drainage 
shall not be connected to the common effluent drain. 
NOTES: 

1 The discharge from cleaners' sinks may contain concentrated cleaning fluids 
that are harmful to the biological process within the septic tank; therefore, they 
should by-pass the septic tank, 

2 Typical connections are shown in Figures 4.38, 4.39 and 4.40. 
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4.66.3 Septic tanks 

Septic tanks as part of the common effluent drainage system shall be sized, 
constructed and installed in accordance with AS/NZS 1546, and effluent 
dispersal shall be in accordance with AS/NZS 1547 and the requirements of 
the relevant authorities. 

NOTE; For New Zealand, outfalls from the supplier's tanks should comply with 
the Resource Management Act, In Australia effluent dispersal requirements 
should be in accordance with health regulators requirements. 

4.68.4 Sullage tanks 

Sullage tanks shall be constructed and installed in accordance with the 
requirements for septic tanks (see Figure 4.41 .). 

The minimum capacity of a sullage tank for a single dwelling shall be 
according to AS/NZS 1546.1 and AS/NZS 1547. 

Rectangular tanks shall have a water depth, length, and width ratio of 
approximately 1:1.5:1. Circular tanks shall have a water depth to diameter 
ratio of 1:1. 
NOTES: 

1 The satisfactory performance of common effluent drainage systems is 
dependent on regular cleaning out and desludging of each septic tank and 
sullage tank, which should be done once every five years, or sooner if 
necessary. 

2 The connecting drain from the septic tank to the common effluent drain may 
require flushing from time to time. It is essential that a mobile water tank is 
used to perform the flushing operation as direct connection to a town supply is 
not permitted. 

3 Water closet pans and cisterns installed in connection with common effluent 
systems should comply with the relevant network utility operator's 
requirements. 

4.67 SANITARY PLUMBING TESTING 

Sanitary plumbing installations shall comply with the following when tested: 

(a) The respective sections of any soil pipe, waste pipe, vent pipe or above- 
ground drain shall be free of leaks when subjected to a — 

(i) hydrostatic test to flood level; or 

(ii) air test to 30 kPa for a minimum period of 3 min. 

(b) The discharge pipe through which sewage is pumped to the sewer shall 
be free of leaks when subjected to a hydrostatic pressure equal to twice 
the shut-off head of the pump or, if a relief valve is fitted, twice the 
pressure at which such valve operates. 

(c) Sanitary fixtures of all kinds shall be tested by subjecting them to 
normal use. After each relevant test the residual water seal in the trap of 
the fixture concerned and in the trap of any other fixture connected to 
the same system of discharge pipes shall comply with Clause 4.37.2. 
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(d) Where it is found upon test that, under normal operating conditions, the 
water seal retained in any such trap is less than 25 mm, each such trap 
shall be ventilated in accordance with this Standard or such other 
provisions made that will ensure retention of a water seal of at least 
25 mm. 

4.68 SANITARY DRAINAGE TESTING 

4.68.1 Water test 

Below-ground drains shall be tested as follows: 

(a) A water test shall be applied to every new below-ground drain and to 
any section of an existing below-ground drain that has been repaired or 
replaced. 

(b) The head of water on any section of drain shall not exceed 3 m. 

(c) The test shall be applied by — 

(i) sealing all openings except the top of the section of the below- 
ground drain to be tested; 

(ii) filling the below-ground drain with water to the highest level in that 
section; and 

(iii) maintaining the water at this level for a period of — 

(A) 10 min for vitrified clay drains, by the addition of measured 
quantities of make-up water as set out in Item (d); or 

(B) 5 min for drains of any other material. 

(d) The test is considered to be successful if the quantity of make-up 
water — 

(i) does not exceed 1 L per 30 m length of DN 100 vitrified clay 
drains; 

(ii) does not exceed 1.5 L per 30 m length of DN 150 vitrified clay 
drains; or 

(iii) is zero during the test period for drains of other material. 

4.68.2 Air test 

As an alternative to the water test, an air test may be applied to the 
completed work, either in its entirety or in sections in accordance with the 
following: 

(a) The air pressure test shall consist of applying a pressure of 30 kPa to 
the drain and holding this pressure for 3 min to allow the air temperature 
to stabilize. 

(b) The air supply shall then be shut off and the time taken for the pressure 
in the pipe to drop from 25 kPa to 20 kPa shall be measured. 

(c) The drain is considered to have passed the test if the time taken is 
greater than 90 s for pipes of size DN 225 or smaller. 
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TABLE 4.23 
MAXIMUM LENGTH OF FIXTURE DISCHARGE PIPE WITHOUT VENTING 





Floor waste 


Disconnector 


Unvented 


Single 


Fully vented 




gully 


gully 


drain 


stack 


(modified) 


Fixture 


Refer 
CI. 4.35.8.3 


Refer CI. 4.35 


Refer CI. 4.34 
Fig.4.11 
Table 4.8 


Refer CI. 4.53 
Fig. 4.19 
Table 4.16 


Refer CI. 4.54 




Fig. 4.13 
Table 4.13 


Table 4.9 


Fig. 4.20 


BASiN 












DN 40 trap and waste 


2.5 


3.5 


NP 


2.5 


2.5 


DN 32 trap and DN 40 waste (NZ only) 


NP 


3.5 


NP 


2.5 


2,5 


DN 40 trap and DN 65 waste 


NP 


10.0 


10.0 


NP 


NP 


BATH 












Untrapped DN 40 waste (Note 2) 


1,2 


NP 


NP 


NP 


NP 


DN 40 trap and waste 


2.5 


6.0 


NP 


2.5 


2,5 


DN 50 trap and waste (NZ only) 


2.5 


3.5 


10,0 


NP 


NP 


DN 50 trap and DN 65 waste 


NP 


10.0 


10.0 


NP 


NP 


BIDETTE/BIDET 












Untrapped DN 40 waste to sealed FWG 


1.2 


NP Aust Only 


NP 


NP 


NP 


(Note 2) 




3.5 








DN 32/40 trap and waste 


NP 


10.0 


NP 


2,5 


2,5 


DN 32/40 trap and DN 65 waste 


NP 




10.0 


2,5 


2,5 


DISPOSAL UNITS (Domestic food waste) 












DN 40 trap and DN 40 waste (NZ only) 


NP 


3.5 


NP 


NP 


NP 


DN 50 trap and DN 50 waste (NZ only) 


NP 


3.5 


NP 


NP 


NP 


DN 50 trap and DN 65 waste (NZ only) 


NP 


3.5 


NP 


NP 


NP 


DN 50 trap and DN 65 waste 


NP 


3.5 


10.0 


NP 


NP 


DISCONNECTOR GULLY TRAPS 












DN 100 outlet 


NP 


NP 


10.0 


NP 


6,0 


FLOOR WASTE GULLY TRAPS 












DN 50 outlet 


NP 


6.0 


NP 


2.5 


2.5 


DN 65/80 outlet 


NP 


10.0 


10.0 


2,5 


2.5 


SHOWERS 












Individual DN 40 trap and DN 40 waste 


2.5 


3,5 


NP 


2.5 


2.5 


(NZonly) 












Individual untrapped DN 50 waste 


1.2 


NP 


NP 


NP 


NP 


(Note 2) 












Individual DN 50 trap and waste 


2.5 


6.0 


NP 


2,5 


2.5 


Individual DN 50 trap and DN 65 waste 


NP 


10.0 


10.0 


2,5 


2,5 


Groups (common waste as above) 












— Graded channel to DN 50 trap and 


NP 


6.0 


NP 


NP 


2.5 


waste 












— graded channel to DN 65 trap and 


NP 


10.0 


10.0 


NP 


2.5 


waste 












SINKS (Bar) 












Untrapped DN 40 waste (Note 2) 


1.2 


NP 


NP 


NP 


NP 


DN 40 trap and waste 


NP 


3.5 


NP 


2.5 


2.5 


DN 50 trap and waste 


2.5 


6.0 


NP 


NP 


2.5 


DN 50 trap and DN 65 waste 


2.5 


10.0 


10.0 


NP 


2.5 



(continued) 



COPYRIGHT 



195 



AS/NZS 3500.5:2000 



TABLE 4.23 (continued) 





Floor waste 


Disconnector 


Unvented 


Single 


Fully vented 




gully 


gully 


drain 


Stack 


{modified) 


Fixture 


Refer 

CI. 4.35.8.3 

Fig. 4.13 

Table 4,13 


Refer CI. 4.35 
Table 4.9 


Refer CI. 4.34 
Fig. 4.11 
Table 4.8 


Refer CI. 4.53 

Fig. 4.19 

Table 4.16 


Refer CI. 4.54 
Fig. 4.20 


SINKS (Kitchen) 












DN 40/50 trap and DN 50 waste 


NP 


6.0 


NP 


2.5 


2,5 


DN 40/50 trap and DN 65 waste 


NP 


10.0 


10.0 


NP 


2.5 


DN 40 trap and waste (NZ only) 


NP 


3.5 


NP 


NP 


2,5 


SWIMIVIING POOLS (Domestic) —pumped discharge 












not to exceed 2 L/s — DN 40 waste 


NP 


Unlimited 


NP 




NP 


TROUGHS (Tubs or Laundry) 












untrapped DN 40 waste (Note 2) 


1.2 


NP 


NP 


NP 


NP 


DN 40/50 trap and DN 50 waste 


2.5 


6.0 


NP 


2.5 


2,5 


DN 40 trap and DN 40 waste (NZ only) 


NP 


3.5 


NP 


2.5 


2,5 


DN 40/50 trap and DN 65 waste 


NP 


10.0 


10.0 


NP 


2.5 


WASHING MACHINES (Domestic clothes) hose 












connecting to: 












Untrapped DN 40 waste (Note 2) 


1.2 


NP 


NP 


NP 


NP 


DN 40 trap and waste 


2.5 


3.5 


NP 


2.5 


2.5 


DN 50 trap and waste 


2.5 


6.0 


NP 


2.5 


2.5 


DN 50 trap and DN 65 waste 


NP 


10.00 


10.0 




2,5 


DISHWASHER (Domestic) hose connecting to riser of 












kitchen sink trap— W/without domestic food waste 












disposal unit 












DN 40/50 sealed trap and DN 50 waste 


NP 


6.0 


NP 


25 


2.5 


DN 40 trap and DN 40 waste (NZ only) 


NP 


3.5 


NP 


2.5 


2.5 


DN 40/50 sealed trap and DN 65 waste 


NP 


10.0 


10.0 


2.5 


2.5 


REFRIGERATED CABINETS AND STERILIZERS 












Untrapped DN 40 waste (Note 2) 












DN 40 Trap and waste 


1.2 


NP 


NP 


NP 


NP 




2,5 


6.0 


NP 


NP 


NP 


TUNDISHES (minor discharge) (Note 4) 












DN 25 untrapped (Note 2) 


10.0 


NP 


NP 


NP 


NP 


DN 25 trap and waste (NZ only) 


3.5 


3.5 


NP 


NP 


NP 


DN 32 trap and waste (NZ only) 


3.5 


3.5 


NP 


NP 


NP 


DN 40 trap and waste 


10.0 


3.5 


NP 


2.5 


2.5 


DN 50 trap and waste 


10.0 


6.0 


NP 


2.5 


2.5 


WATER CLOSET PAN 












DN 100 outlet 


NP 


NP 


10.0 


6.0 


6.0 


DN 80 outlet 


NP 


NP 


10.0 


2.5 


2.5 


DN 80 (NZonly) 


NP 


NP 


2,0 


2.0 


2.0 



NOTES: 

1 Notwithstanding the requirement of this Section or any other statement in this Standard, where minimum water seals are not 
retained additional venting will be required. 

2 Untrapped lengths not to be extended. 

3 NP = not permitted. 

4 'Minor discharge', approximately a minimum of 1 L per day and not more than 20 L per day. 
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DN 40 trap (32 mm 
in New Zealand) 



Flo or waste gully 
2.5 m max. 



in 



DN 80 mm riser 



DN 40 
2.5 m max. 
(See Table 4.13) 





3.5 m max. unvented DN 40 
6 m max. unvented DN 50 
10 m max. unvented DN 65 
(See Figure 4,11) 



Single stack 
soil/waste 



DN 40 trap 
and waste 

2,5 m max. unvented 

Single stack 




DN 40 trap 
and waste 



NOTE; No vent 
required if topmost 
fixture is connected to 
stack and within 2.5 m 
Fully vented (modified system) 



FIGURE 4.27 TYPICAL CONNECTION OF BASINS 
(See Table 4.23) 
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DN 40 untrapped 
(See Table 4.13) 




DN 40 trap and waste 
(See Table 4.13 



3.5 m max. unvented DN 40 
6 m max, unvented DN 50 
10 m max. unvented DN 65 
(See Table 4.23) 



Single stack 



Bath 



^ 



DN 40 trap 
and waste 



^ 



^ 



Single stack 



2.5 m max, unvented 
(See AS/NZS 3500,2,2) 



NOTE; No vent required if 
topmost fixture is connected 
to stack and within 2.5 m 
(See AS/NZS 3500,2.2) 
Fully vented (modlfieci system) 



r^ 



DN 40 trap 
and waste 



Ud 



Graded and vented 
branch drain 

Fully vented (modified system) 



FIGURE 4.28 TYPICAL CONNECTION OF BATHS 
(See Table 4.23) 
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3,5 m max. unvented DN 40 DN 40 trap 
6 m max. unvented DN 50 
10 m max. unvented DN 65 
(See Table 4,9) 




DN 40 trap 



10 m max. unvented 
Vent 



Vented drain 



DN 40 trap 
and waste 



Soil stack 



NOTE: No vent 
required if topmost 
fixture is connected to 
stack and within 2.5 m 






2.5m max, unvented 
(See Table 4.17) 



Sealed floor 
w aste g ully 




Single stack 



DN 65 




To: - Vented drain 
Q - soil stack 

- graded and vented branch pipe 
ON 65 trap ' disconnector gully 

NOTES 

1 Where water supply is below the rim backflow protection is required 

2 For New Zealand it is unacceptable to discharge through a floor 
waste gully or a disconnector gully 



FIGURE 4.29 TYPICAL CONNECTION OF BIDETS AND BIDETTES 
(See Table 4.23) 
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DN 80 X DN 50 
floor waste guliy 



Disconnector gully 




6m max, unvented 
[See Table 4.9) 



DN 100 




Tj 



DN 80 X DN 65 or 
larger floor waste 
gully ' 



Disconnector gully 



DN 65 or larger 




10 m max. 



10 m max. 

unvented 

(See Table 4.9) 



DN 80 X DN 65 or 
larger floor waste gully 




DN 


65 


or 


ar 


ger 


^ 1! ■ II ^ 


=L 10 


m 


max 




N 



10 m max, unvented vented drain 



2,5 m (-ioor waste gully 




Floor was te gully 



NOTE: No vent requi.red if topmost 
fixture is connected to stack and 
within 2,6 m 

Fully vented (modified system) 



Single stack 



2,5 m max, unvented 
(See Table 4.17) 

2.5 m Floor waste guily 



Single stack 



FIGURE 4.30 TYPICAL CONNECTION OF FLOOR WASTE GULLIES 
(See Table 4.23) 
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I Sink J 



DN 50 trap and waste 6 m max. unvented 
DN 50 trap and DN 65 waste 10 m max. 
unvented (See Table 4.9) 



Disconnector gully 




NOTE: No vent 
required if topmost 
fixture is connected 
to stack and within 
2.5 m 



I Sink J 



V 



I! l! 



Fully vented (modified system) [_, 



Vented drain 



Soil stack or 2.5 m max, 
unvented to a graded and 
vented branchi pipe 



nk I I Sink J V-V ~^ 



"^ 



I Sink I 



IE: 



2.5 m n^.ax. unvented 
(See Table 4,17) 



Single stack 



DN 50 



DN 50 trap 
and waste 



Twin withi drainer bowl 



Single 
stack 



I Sink I I Sink I 



-R 






DN 50 trap 
and waste 



I Sink J I Sink I I Sink I 

^ DI — I J II '^ IL^ ■^ 



VI P ^- 



^rn 



Triple bowl 



NOTE: 

For New Zealand DN 40 trap and waste unvented to disconnector gully 

(see Table 4.23) 

FIGURE 4,31 TYPICAL CONNECTION OF KITCHEN SINKS (See Table 4.23) 
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Bar s 



DN 40 untrapped 
(See Table 4,13) 



nkT 



Floor waste gully 
1.2 m 




ISar sinkl 



DN 50 trap and waste 6 m max. unvented 

DN 50 trap and DN 65 waste 10 m max. unvented 

(See Table 4.9) 



Disconnector gully 




|Bar sink] 



DN 40 trap and waste 
2,5 m max, 
(See Table 4.13) 



Floor waste gully 




Vent Soil stack or 2,5 m max, 

unvented to a graded and 
vented branch pipe 



Bar sinkF 



DN 50 trap 
and waste 



iF 



^ 



~r ^^ 



NOTE: No vent required 
if topmost fixture is 
connected to stack and 
within 2,5 nn 



Bar sink 
2,5 m LUJ 




DN 50 trap 
and waste 



Graded and vented branch 



Fully vented (modified system) 

FIGURE 4,32 TYPICAL CONNECTION OF BAR SINKS (See Table 4.23) 
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Outlets to fixture pairs 
must not exceed 1.2 m 



1=1 
DN 50 
1.2 m max. 

Reducer 





Floor waste gully 



DN 40/DN 50 
trap and waste 



10 m max. unvented 



DN 65 
10 m max 



NOTE: No vent 
required if topmost 
fixture is connected 
to stack and within 
2,5 m 



Vented drain 
Vent 



DN 50 ruj 



Soil stack or 2.5 m max. 
unvented to a graded and 
vented branch pipe 



%^ 



W 



Fuliy vented (modified system) 



\m 



^?dV 



^TT 



Graded and vented drain 









>_- 




DN 50 


44''^ 4^ ^ 






Tt TJ 


r \\ 1 


DN 50 y<SJ 


2.5 m max. unvented 
(See Table 4,17) 



New Zealand only DN 40 
trap and waste 2.5 m 



'Single stack Soil 

stack 




DN 40/DN 50 
trap and waste 



:^ F^1.2 m 



Floor waste gully 



DN 50 trap and waste 5 m max. unvented 

DN 50 trap DN 65 waste 10 m max, unvented r="=1 f ^j_ 

(See Table 4,9) 

New Zealand only DN 40 trap and waste 3.5 m 

NOTE; For New Zealand DN 40 trap and waste unvented to disconnector 
gully (see Table 4,23) 



FIGURE 4.33 TYPICAL CONNECTION OF LAUNDRY TROUGHS (TUBS) 
(See Table 4.23) 
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DN 80 grate 



Untrapped | 

(See Table 4.13)^ 



J Floor waste gully 



DN 50 



DN 80 grate 



DN 50 trap and waste 
(See Table 4.91 



Floor ^ was te guily 



yc 




DN 80 grate 



^ 



R educer DN 65 or DN 80 

10 m yQ 



Vented drain 



Vent Soil stack or 2.5 m max. 

unvented to a graded and 
vented branch pipe 




DN 50 trap 
and waste 

NOTE: No vent 
required if topmosi 
fixture is connected to 
stack and within 2.5 m 



DN 80 grate 



Graded and vented branch pipe 



Fully vented (modified system) 



Disconnector gully 



W 



DN 50 trap and waste 6 m ma 

unvented 

DN 50 trap DN 65 waste 10 m 

max. unvented (See Table 4.9) 



DN 80 grate 



jj Q DN 50 tr, 

and wast 



>m 



Single 
stack 



2.5 m 



2.5 m max. unvented 
[See Table 4.17) 
Single stack 

NOTE: For New Zealand DN 40 trap and waste unvented to disconnector gully 
(see Table 4.23) 



FIGURE 4.34 TYPICAL CONNECTION OF SINGLE SHOWERS 
(See Table 4.23) 
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Q0O0 



^h 



5 5 



e 



Hose discharge 

- into sudsaver pipe 

- over lip of trough 



Reducer 



To: - Vented drain 

- soil stack 

- graded ar^d vented branch pipe 

- disconnector guliy 



1. Hose discharge into DN 40 Vented drain 
riser to floor waste gully 
1.2 m max. untrapped 
or 2.5 m max. trapped 
(See Table 4.13) 



Floor waste gully 

DN 65 



S § 





To: - Vented drain 

- soil stack 

- graded and vented branch pipe 

- disconnector gutly 



1.2 m max. 

DN 50 sealed trap 



Disconnector gully 
DN 50 



6 m max. 

(See Table 4,9) 



§ § 



S 5 



Vent Soil stack or 2.5 m max. 

unvented to a graded and 
vented branch pipe 




NOTE: No vent required 
if topmost fixture is 
conriected to stacl< and 
within 2.5 m 




DN 50 
sealed trap 



,._J Vented branch drain 



Fully vented (modltled system) 



FIGURE 4.35 TYPICAL CONNECTION OF WASHING MACHINES 
(See Table 4,23) 
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Outlet hose to loop at 
least to the top of 
dishwashing machine 




To: - Vented drain 10 m max. unvented 

- soil stack 2.5 nn max. unvented S.S/Mod, 

- disconnector gully 

- DN 50 trap and waste 6 m nnax. unvented 

- DN 50 trap DN 65 waste 10 m max. unvented 

- graded and vented branch pipe 2.5 m max. unvented 



Reducer 



Vented drain 



Outlet hose to loop as close 
as possible to the underside 
of sink and drainer—. 



Vented drain 10 m max. unvented 

soil stack 2.5 m max. unvented S.S/Mod. 

disconnector gully 

DN 50 trap and waste 6 m max. unvented 

DN 50 trap DN 65 waste 10 m max. unvented 

graded and vented branch pipe 2.5 m max. unvented 




^ ' \. 



FWDu \zy 



NOTES; 

1 Food waste disposal unit F.W.D.U, "^ 
not to discharge tlirough a 
disconnector gully or grease arrestor 
(Australia only) 

2 S.S/Mod, single stack 

F.V.Mod. fully vented/modified system 



To: - vented drain 10 m max, unvented 

- soil stack F/V mod. only 

- vented 

- graded and vented branch pipe 
2.5 m max. unvented (F.V./Mod.) 



FIGURE 4,36 TYPICAL CONNECTION OF DISH WASHING MACHINES 
(See Table 4,23) 
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Vent (No vent required if 
topmost fixture and within 
6 m of the stack) 




DN 100 6 m 

DN 80 (Aus) 2,5 no 

DN 80 fNZ) 2.0 m 



Fully vented (modified system) 




Inspection 

DN 100 ° p^''"g. 

DN 80 ' I I ' 



10 m 



DN 100 10m 1 

DN 80 (Aus) 10 m >- ^^^^ ^^^vented 

DN 80 (N2) 2.0 m J '®"9*^ 

Vented drain 



DN 100 Sm 1 

DN 80 (Aus! 2.5 m [ ^^^' ^'^vented 

DN 80 (NZ) 2.0 r^ J '®^9^^ 




DN 100 
DN 80 



6 m 




Vented drain 



Single 
stack 



Single stack 

NOTE; In New Zealand DN 80 discharge pipes can be used. 



ti 



FIGURE 4.37 TYPICAL CONNECTION OF WATER CLOSET PANS 
(See Table 4.23) 
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Depth and location of connection 
point to be obtained from 
the relevant authority 



Roadway 



Existing 3000 L 
precast septic tank 
to be cleaned out 
and inspected 
I 
Access cover shafted 

to surface level 
DN100 inspection 
opening — 

DN100 inspection openii 

I 
Disconnect and 

remove distribulion 
sump 

Remove induct vents 
and seal openings 
below surface level 




-Connection with inspection 
/ opening provided by the 
authority 



Disconnect existing 

'5 effluent soakage 

'- trench system 



FIGURE 4.38 TYPICAL SITE LAYOUT PLAN SHOWING CONNECTION DETAILS 
FOR AN ALL WASTE SEPTIC TANK SYSTEM 
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DN100 
inspection 
opening — x 



DN50 

upstream 

vent 




Boundary — 



DN100 inspection opening required 
withiin 2.5 m of septic tank outlet 
where connection length exceeds 30 m, 
Additional inspection opening required at . 
a minimum spacing of 30 m thereafter — ' 

Inspection shaft required within 1.5 m of 
boundary where no connection inspection 
shaft is provided by the authority 



M 



Depth and location of connection point 
obtained from the relevant authority 



Existing septic tank 
to be cleaned out 
and inspected 



-Access cover shafted 
to surface level 



-DN100 drain min, 
grade 1%(1;100) 



/-^DN100 inspection 
shaft 

r-Common effluent drain 



FIGURE 4.39 TYPICAL BUILDING LAYOUT PLAN SHOWING CONNECTION 
DETAILS FOR AN ALL WASTE SEPTIC TANK SYSTEM 



COPYRIGHT 



209 



ASyNZS 3500.5:2000 



^Laundry 



Trough 





DN100 sewer drain 



DN100 
inspection shaft- 



Boundary- 



i 



.--- — Existing all waste septic tank 

to be cleaned out and inspected 



-Access cover shafted 
to surface level 



-DN100 inspection opening required 
within 2.5 m of septic tank outlet 
where connection length exceeds 30 m. 
Additional inspection shafts required at 
a minimum spacing of 30 m thereafter 



Upstream vent 

DN50 min. ^..^^^ 

DN100 \^ 

inspection opening^ 



DN100 drain 
min, grade 1% 

(1;100) 



Inspection shaft within 1.5 m of 
~1 5 m ^^^ boundary where no connection 

inspection shaft provided by authority 



Common effluent drain- 



Depth and location of connection point 
obtained from the relevant authority 



FIGURE 4,40 TYPICAL CONNECTION DETAILS FOR AN ALL-WASTE SEPTIC 

TANK SYSTEM 
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Inspection 

opening where 

branch 

length 

exceeds 

10 m 

length" 



n 



DN40 
branch 
drain vent 
where drain 
exceeds 
10 m length 



DN100 
branch 
drain 



- Disconnector 
gully 



1^ 



,'"' Shower 
.— FWG Kitchen 



Vanity Bathroom 
basin 



Laundry 



Disconnector^^ 
gully y 



n 



Overflow 
relief gully- 
Trough 



DN5 '-^-^ 

upstream vent 



Bedroom 



wc T 



^ 



DN100 drain ^ 

DN100 inspection opening—' 



Where length of branch drain exceeds 

30 m, additional inspection opening required/ 

at minimum spacing of 30 m thereafter -'' 



Common effluent drain- 



i 




"Inspection opening 
~DN50 upstream vent 

-DN100 sewer drain 
(DN80 NZl 

"Existing sewage only septic 
tank to be cleared out 
and inspected 



^Access cover shafted 
to surface ievel 



-DN100 inspection opening 
required within 2.5 rn of 
septic tank outlet where 
connection length exceeds 
30 m. Additional inspection 
opening required at a 
minimum spacing of 30 m 
tfiereafter. 



,- DN100 

inspection shaft 



Boundary — 



Depth and location of connection point 
obtained from the relevant authority 



FIGURE 4.41 CONNECTION DETAILS FOR A SEPTIC TANK AND SULLAGE 

TANK SYSTEM 
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SECTION 5 STORMWATER DRAINAGE 

5.1 SCOPE AND GENERAL 

5.1.1 Scope 

This Section specifies the design, installation, materials and products for roof 
drainage systems, surface drainage systems and subsoil systems to the 
point(s) of connection to the external stormwater drainage network. 

5.1.2 Application 

5.1.2.1 General 

Section 5 shall be read in conjunction with Section 1. 
NOTES: 

1 A reference to AS/NZS 3500.3.2 in the clauses that follow indicates 
AS/NZS 3500.3.2 has more information on the particular subject matter. 

2 The method and examples for design of eaves gutters have been taken from 
HB 114, which was developed by the Plumbing Industry Commission of 
Victoria. 

5.1.2.2 Building Code of Australia 

This Section (Section 5) of the Standard will be referenced in the Housing 
Provisions of the Building Code of Australia by way of BCA Amendment 
No. 8 to be published by 1 January 2001. 

5.1 .2.3 Disposal point 

Where no external stormwater drainage network exists, this Section applies 
to a stormwater system up to its disposal point. 

Surface drainage systems are limited to single dwellings in rural areas and 
single dwellings on urban allotments with areas less that 1000 m^. 

NOTE; For surface drainage systems on larger allotments or for other building 

types see AS/NZS 3500.3.2. 

5.1.3 Referenced documents 

The documents referred to in this Section are listed in Section 1, Clause 1.2. 

5.1.4 Definitions 

For the purposes of this Section, and unless otherwise stated, the definitions 
given in AS/NZS 3500.0 and those below apply. 

5.1.4.1 Average recurrence interval (ARI) 

The expected or average interval between events of a rainfall intensity of a 
given magnitude being exceeded. 

NOTE: The ARI is an average value based on statistical analysis. The actual time 

between exceedances will vary. 

5.1.4.2 Box gutter 

Graded channel, generally of rectangular shape, for the conveyance of 
rainwater located within the roof of a building. Includes a gutter adjacent to a 
wall or parapet. 
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5.1.1.1 Eaves gutter 

Channel for the conveyance of rainwater located along the eaves of a roof 
normally external to the fascia line. A concealed eaves gutter is located 
inside the fascia line and can also be called an internal eaves gutter. 

5.1 .1 .2 External stormwater drainage network 

A network that collects and conveys stormwater from individual properties. 
NOTE: The network includes easement or inter-allotment drains, and street and 
trunk drainage systems. 

5.1.1.3 Freeboard 

The specified minimum vertical distance between the calculated and actual 
depths for a gutter, site stormwater channel or the like. 

5.1.1.4 Inert catchment 

A rainwater collection area whose dominant material has little or no effect on 
the chemical composition of rainwater draining from it. Such materials 
include acrylic, fibreglass, aluminium/zinc alloy-coated steel, glass, glazed 
tiles, unplasticized polyvinyl chloride and pre-painted metal. 

5.1.1.5 Inlet pit 

A chamber fitted with side, grate or combination entry to permit the collection 
and ingress of stormwater to a site stormwater drain. 

5.1.1.6 Network utility operator 

The operator of the external stormwater drainage network. 

5.1.1.7 On-grade pit 

An inlet pit located on a slope where stormwater that is not readily admitted 
bypasses the inlet. 

5.1.1 .8 On-site stormwater detention (OSD) tank 

A tank for the temporary storage of stormwater to reduce the peak flow to the 
stormwater drainage network. 

5.1.1.9 Overflow device 

A device for use with the roof drainage system to safely divert flow in the 
event of a blockage. 

5.1.1.10 Permanent ponding 

Occurs along the sole of eaves or box gutters when free water is evident for 
more than three days after the cessation of flow. 

5.1.1.11 Point of connection 

The point provided for the connection of a site stormwater drain to the 

stormwater drainage network. 
NOTE: Where a property is more than 90 m from an external stormwater drainage 
network, the network utility operator may permit an alternative point of 
connection. 
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5.1.1.12 Ralnhead 

A collector of rainwater generally of rectangular shape at the end of a box 
gutter. It is external to a building and connected to an external downpipe. 

5.1.1.13 Sag pit 

An inlet pit located in a depression where stormwater ponds over the inlet 
due to restricted entry. 

5.1 .1 .14 Site stormwater drain or channel 

A conduit (generally buried) or an artificial open channel for the conveyance 
of stornnwater to the point of connection to the external stormwater drainage 
network or to a nnain internal drain. 

5.1.1.15 Soaker 

A purpose-made channel or flashing located along the intersection of a roof 
with the upper edge of a chimney or similar roof penetration. 

5.1.1.16 Spreader 

A device fitted to the foot of a downpipe to evenly distribute rainwater onto a 
roof at a lower level. It is generally used where it is undesirable for practical 
of aesthetic reasons to connect the high level roof downpipe directly to the 
stormwater drainage system. 

5.1.1.17 Stormwater 

The run-off due to rainfall on and upstream of the property. 

5.1 .1 .18 Stormwater drainage system 

Comprises the roof drainage system, surface drainage system and subsoil 
drainage system on a property used for the collection and conveyance of 
stormwater from such a property to the point of connection to the external 
stormwater drainage network. 

5.1.1.19 Stormwater pit 

A chamber located on a site stormwater drain to allow the ingress of 
stormwater, changes of direction and to facilitate inspecting, testing and 
clearance of obstructions. 

5.1.1.20 Subsoil drain 

A buried conduit for the collection and conveyance of subsurface and 
groundwater. 

5.1.1.21 Sump 

A collector of rainwater, generally of rectangular shape, in the sole of a box 
gutter and connected to a downpipe within the building perimeter. Its function 
is to increase the head of water at the entry to the downpipe and thus 
increase the capacity of the downpipe. 

5.1.1.22 Surcharge outlet 

An inlet pit or riser that extends above the finished surface level and is fitted 
with a loose domed grate located on a site stormwater drain to allow the 
egress of stormwater due to the surcharge of such a drain. 
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5.1.1.23 Surface drainage system 

A system for the collection and conveyance of stormwater, the elements of 
which include kerbs and gutters, site stormwater drains or channels and 
appurtenances and pumped systems. 

5.1.1.24 Valley gutters 

Inclined channels placed at the intersecting sloping surfaces of the adjacent 
roof for the conveyance of rainwater. 

5.2 NETWORK UTILITY OPERATOR REQUIREMENTS 

5.2.1 Position and manner of discharge 

The network utility operator shall determine the position and manner of 
discharge of the stormwater drainage system. 
NOTES; 

1 Point(s) of connection by the network utility operator for a property — 

(a) may be located — 

(i) within the property; or 

(ii) external to the property, i.e. the surface water drain extends beyond the 
property; and 

(b) are to transfer stormwater by gravity or pumping, or both, from the 
surface water drain to the stormwater drainage network. 

2 The forms of points of connection include — 

(a) a direct connection to a street kerb and gutter (see Clause 5.6.16.2(c)); 
or 

(b) connection to an element of the external stormwater drainage network, 
eg. a conduit or open channel located in a street or easement, 

3 Where the stormwater from a property discharges through a mountable kerb to 
the gutter of a roadway, the design and materials used to create the outfall 
should have sufficient strength and durability to withstand the loads to which it 
will be subjected during the service life of the kerb. The structural adequacy of 
preformed outlets should be verified by load testing or structural analysis. A 
Preformed outlet should be approved by the network utility operator before 
being installed. Where practicable, for new kerb construction, outlets should 
be installed in conjunction with the forming of the kerb. 

4 Where the network utility operator has determined a surcharge level for a 
gravitational point of connection, care should be taken to ensure that any floor 
or basement is above this level, and that the site stormwater system has 
appropriate outlets to operate as surcharge outlets (see also Clause 5.6.4). 

5 Where Note 4 cannot be complied with, consideration should be given to the 
installation of— 

(a) a reflux valve (see Clause 5.6.14); or 

(b) a pumped system (see AS/NZS 3500.3.2). 

5.2.2 Stormwater drainage plans 

NOTE; Typical information that may be required for a stormwater drainage plan is 
given in Appendix 5A. 
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5.3 MATERIALS AND PRODUCTS 

5.3.1 General 

The selection and use of materials and products shall ensure satisfactory 
service for the design lifetime of the stormwater drainage installation. Factors 
to be taken into account include — 

(a) the nature of the intended use of the building; 

(b) the environment; 

(c) the nature of the ground, quality of subsoil water and the possibility of 
chemical attack therefrom; 

(d) the physical, e.g. abrasion, and chemical, e.g. corrosion, characteristics 
of the materials and products; 

(e) components of installations manufactured from more than one material, 
with either contact between, or drainage to, them, shall be compatible; 
and 

(f) the manufacturer's recommended installation and maintenance 
procedures for the materials and products selected. 

5.3.2 Roof drainage system 

5.3.2.1 Gutters 

Roof drainage system components made from aluminium alloys, 
aluminium/zinc alloy-coated steel, copper, copper alloys, zinc-coated steel, 
stainless steel and zinc shall comply with AS/NZS 2179.1. PVC components 
shall comply with AS/NZS 2179.2 (Int). 

5.3.2.2 Downpipes 

Materials and products, other than those specified in Clause 5.3.2.1 used for 
downpipes shall comply with the following: 

(a) AS/NZS 1866 for aluminium alloy pipes which shall be in straight 
lengths, i.e., not bent. 

(b) AS 1432 and AS 3517, respectively, for copper pipes and fittings and 
shall satisfy the following additional requirements: 

(i) When Type B (AS 1432) pipe is field bent, the offset angle shall 
not be greater than 10 degrees. 

(ii) Type D (AS 1432) pipe shall be in straight lengths, i.e. not bent. 

(ill) Fabricated bends and junctions at the base of downpipes less than 
9 m high shall be, as a minimum, fittings suitable for Type D 
(AS 1432) applications. 

(c) Copper alloy pipes and fittings as specified in AS 3795 and AS 3517, 
respectively, and shall have the following limitations on use: 

(i) Pipes to (AS 3795) shall be straight lengths, i.e., not bent. 

(ii) Only junctions shall be field fabricated. 

(iii) Only cast or hot-pressed bends and junctions shall be used at the 
base of downpipes with heights equal to or greater than 9 m. 
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(d) Polyvinyl chloride (PVC) pipes and fittings as specified in AS 1254, 
AS/NZS 1260, AS 1273, AS/NZS 1477 and AS/NZS 2179.2 (Int) shall, 
where exposed to direct sunlight, have resistance to UV radiation or 
alternatively be protected in accordance with AS 2032. 

(e) Polyethylene (PE) pipes and fittings shall comply with AS/NZS 4129, 
AS/NZS 4130, AS/NZS 4401 or ISO 8770, and unless coloured black, 
pipes and fittings shall not be exposed to direct sunlight without 
protection in accordance with AS 2033. 

5.3.2.3 Accessories and fasteners 

Accessories and fasteners manufactured from aluminium alloys, 
aluminium/zinc alloy-coated steel, copper, copper alloys, zinc-coated steel, 
stainless steel and zinc shall comply with AS/NZS 2179.1. 
NOTES: 

1 Metal accessories and fasteners specified in AS/NZS 2179.1 may be suitable 
for gutters and downpipes manufactured from PVC. 

2 Accessories manufactured from PVC should comply with AS/NZS 2179.2 (Int). 

5.3.3 Surface water drains 

5.3.3.1 Non-pressure 

Products used for surface water drains shall comply with the following: 

(a) Aluminized or galvanized steel as specified in AS 1761. 

(b) Cast iron pipes and fittings as specified in AS 1631. 

(c) Copper and copper alloy pipes and fittings as specified in 
Clause 5.3.2.2(b) and Clause 5.3.2.2(c), respectively. 

(d) Ductile iron pipes and fittings as specified in AS/NZS 2280. 

(e) Galvanized steel pipes and malleable cast iron fittings as specified in 
AS 1074 and AS 3673 respectively, and shall have the following 
limitations on use: 

(i) Pipes in straight lengths, i.e. not bent. 

(ii) Pipes and fitting installed in accessible locations. 

(f) GRP pipes and fittings, minimum Class SN 2500, as specified in 
AS 3571 and shall, where exposed to direct sunlight, have adequate 
resistance to UV radiation. 

(g) PE pipes as specified in Clause 5.3.2.2(e). 

(h) Precast concrete pipes (steel reinforced) as specified in AS 4058 or 
NZS 3107 and shall, under buildings, have no lifting holes. 

(i) PVC pipes and fittings as specified in Clause 5.3.2.2(d). 

(j) Vitrified clay or ceramic pipes and fittings as specified in AS 1741 . 

NOTE: Items (a), (b), (c), (d), (e) and (f) are not commonly used for non-pressure 

surface drains. 

5.3.3.2 Pressure (rising mains) 

Rising mains shall be constructed from pressure pipes and fittings as 
specified in AS/NZS 3500.1.2. 
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5.3.4 Subsoil drains 

Plastic pipes used in subsoil systems shall comply with AS 2439.1. Class 100 
of such pipes shall be limited to use in single dwellings. Other approved 
products may also be used. 

5.3.5 Jointing materials 

5.3.5.1 Resin adhesives 

Resin adhesives shall have positive adhesion to, and compatibility with, the 
materials being jointed. 

5.3.5.2 Sealants 

Sealants, including caulking compounds and tapes, shall — 

(a) be neutral cure; 

(b) where exposed above ground, be resistant to ultraviolet radiation; 

(c) have the appropriate range of service temperatures for the location; 

(d) have positive adhesion to and compatibility with the materials being 
jointed; 

(e) where applicable, retain flexibility throughout the service life; and 

(f) where applicable, comply with AS/NZS 4020. 

5.3.5.3 Soft solder 

Soft solder shall comply with AS 1834.2 and— 

(a) for roof drainage system components, used for the conveyance of 
potable water, have a lead content of not more than 0.1%; 

(b) for zinc-coated steel, copper, copper alloy and stainless steel, be 50/50 
solder to Grade 50 Sn; and 

(c) for zinc, have an antimony content of less than 0.5%. 

5.3.5.4 Solvent cement and priming fluid 

Solvent cement and priming fluid used for jointing PVC pipes and fittings 
shall comply with AS/NZS 3879. 

5.3.6 Concrete 

Ready-mixed concrete shall comply with AS 1379 and shall have a minimum 
characteristic compressive strength /'c of 15 MPa, as defined in AS 3600. 

For minor works, in which the strength of the concrete is not critical, the 
proportions given in Table 5.1 may be used. Strength tests are not required 
for minor works. It is permissible to adjust the proportions of fine and coarse 
aggregates given in Table 5.1 so long as the stated ratio of total aggregate to 
cement is not changed. 

Packaged concrete mixes shall comply with AS 3648. 

Chemical admixtures used in concrete shall comply with AS 1478.1. 

Mixes that have been left standing for more than 1 h since first mixed shall 
not be used. 
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TABLE 5.1 
TYPICAL CONCRETE-MIX PROPORTIONS FOR MINOR WORKS 



Mix proportions by mass for saturated 
surface-dry dense aggregate 


Maximum 

slump 

mm 


Maximum 
water/cement 
ratio by mass 


Nominal 

strength 

MPa 


Cement 


Fine 
aggregate 


Coarse 
aggregate 


1 
1 


2V, 
2 


4 

3 


100 

100 


0.70 
0.58 


15 
20 



NOTE: The proportions listed in this Table do not apply to lightweight concrete and 
concrete made with blended cement 

5.3.7 Mortar 

Cement mortar shall consist of one part cement and three parts fine 
aggregate measured by volume, thoroughly mixed with the minimum amount 
of water necessary to render the mix workable. 

Cement mortar that has been left standing for more than 1 h since first mixed 
shall not be used. 

5.3.8 Trench fill 

Trench fill for site stormwater drains and subsoil drains shall be as specified 
in Clause 5.6.11.8. 

5.3.9 Cover and sump grates 

Metal access cover and sump grates and frames for stormwater and inlet pits 
and arresters shall comply with AS 3996. Structurally adequate support shall 
be provided for access covers, sump grates and frames. 

5.3.10 Precast concrete or prefabricated pits 

Precast concrete or prefabricated pits shall be fit for the intended purpose 
including expected pit lid loads and shall comply with the requirements of the 
network utility operator. 

5.4 JOINTING SYSTEMS 

5.4.1 Cement mortar (CM) 

Cement mortar joints shall comply with Clause 5.3.7. 

5.4.2 Elastomeric seals (ES) 

Elastomeric seals shall comply with the relevant product Standard. 

5.4.3 Epoxy resin (ER) 

Epoxy resin shall be appropriate to the materials being jointed and shall be 
mixed and applied in accordance with the manufacturer's instructions. Epoxy 
resin shall be used only where the joint is designed for its use. 

5.4.4 Soft soldering (SS) 

Soft-soldered joints shall be made from solder complying with Clause 5.3.5.3 
and shall be used only for jointing zinc-coated steel, copper, copper alloy and 
stainless steel rainwater goods. 
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Soldered joints shall be clean and free from grease, and shall be flush and 
lapped in the direction of the outlets, as specified, and completely sweated 
with solder to form a secure joint that does not cause permanent ponding. 
Immediately after cleaning, the surfaces to be jointed shall be painted with 
the appropriate flux. 

The laps for eaves gutters shall be — 

(a) for in-line joints, not less than 25 mm; and 

(b) for all other joints, as specified by the manufacturer. 

The laps for box gutters fasteners shall be spaced at not more than 40 mm 
centres and not less than 10 mm from the edges of the joint. 

5.4.5 Sealant 

Sealant joints shall be used in conjunction with mechanical connections or 
fasteners as specified in AS/NZS 2179.1 spaced at not more than 40 mm 
centres. The sealant shall be sandwiched between clean surfaces of the 
components of the joint to ensure a positive seal and to protect the sealant 
from exposure to ultraviolet radiation. Laps shall be as for soldered joints. 
NOTE: To ensure complete cure of silicone rubber sealants, the width of sealant 
bead when compressed should not exceed 25 mm or leave a crevice. 

5.4.6 Solvent cement (SC) 

Solvent cement joints for PVC pipes and fittings shall be made in accordance 
with AS 2032. 

5.4.7 Threaded (TH) 

Threaded joints shall comply with the relevant Standards for the materials to 
be jointed and be sealed with an appropriate jointing medium. 

5.4.8 Joints for PVC components 

Joints for PVC components, including accessories, shall comply with 
AS/NZS 2179.2(lnt). 

5.5 ROOF DRAINAGE SYSTEMS 

5.5.1 General 

Roof drainage systems are designed in respect to the risk of monetary loss, 
property damage (including contents of buildings) and injury to persons due 
to overtopping. A frequent cause of such overtopping is inadequate 
inspection and cleaning (see Clause 5.5.14) and not the intensity of rainfall. 

Roof drainage systems shall comply with the following: 

(a) Meteorological criteria of Clause 5.5.2. 

(b) Catchment area requirements of Clause 5.5.3. 

(c) Be designed in accordance with — 

(i) eaves gutter systems (eaves gutters and associated downpipes 
with appropriate over flow measures) method of Clause 5.5.4; 

(ii) valley gutters method of Clause 5.5.5; 
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(iii) box gutter systems (box gutters and associated rainheads and 
downpipes with appropriate over flow devices) method of 
Clause 5.5.6; 

(iv) soaker requirements of Clause 5.5.7; 

(v) spreader requirements of Clause 5.5.8; and 

(vi) support systems requirements of Clause 5.5.9. 

(d) Thermal variation requirements of Clause 5.5.10. 

(e) Corrosion requirements of Clause 5.5. 11 . 

(f) Installation requirements of Clause 5.5.12. 

(g) Testing requirements of Clause 5.5.13. 
NOTES: 

1 The design methods assume roof drainage systems are maintained in a clean 
condition (see Clause 5.5,14), 

2 The design methods do not include an allowance for any of the following: 

(a) Localized variation in rainfall intensities due to wind or adjacent 
buildings. 

(b) Blockages of roof drainage systems, e.g, by snow, hail and debris. 

(c) Reduced hydraulic capacity caused by: 

(i) reduced gutter gradient due to ground movement; or 
(ii) turbulence due to wind, 

3 Advice on alterations and disconnections are given in Clause 5.5,15. 

4 Further guidance on aspects of eaves gutter system design is given in 
Appendix 5B, 

5.5.2 Meteorological criteria 

5.5.2.1 Snowfall effects 

In regions subject to snowfalls, for — 

(a) roof drainage systems, there shall be no effect on size but precautions 
are necessary to minimize the entry of rainwater or meltwater, or both, 
into buildings; and 

(b) support systems, these shall be designed to include an appropriate 
allowance for snow load (see AS 1 170.3). 

NOTE: Sometimes eaves gutters are not used in alpine regions because the 
stormwater from roofs is collected at ground level, generally in site stormwater 
channels. This is also the case for high rainfall regions in tropical areas, 

5.5.2.2 Hail 

Hail accumulating in eaves gutters, which collect water off steeply pitched 
roofs, may slow down stormwater drainage and increase the depth of water 
in the gutter. Where hail occurs frequently, consideration shall be given to 
increasing the overflow measure over the bead and to using larger eaves 
gutter profiles and downpipes. 
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5.5.2.3 Wind effects 

An allowance for the effects of wind on rainfall is required for other than flat 

or permanently protected sloping surfaces (see Clause 5.5.3). A slope of 2:1 

shall be adopted. 

NOTE: As studies in Australia are insufficient to determine the maximum gradient 

of descent of wind-driven rain at design intensity, United Kingdom practice has 

been adopted (see BS 6367). 

5.5.2.4 ARI 

The ARI shall be as given in Table 5.2. 

TABLE 5.2 
AVERAGE RECURRENCE INTERVAL 



Effect of overtopping 


ARI, years 


Australia 


New Zealand 


Where significant inconvenience or injury to people or 
damage to property (including contents of buildings)is~ 

(a) an unlikely occurrence, eg. eaves gutters; or 

(b) a likely occurrence eg. box gutters, valley gutters 


>20 
>100 


>10 
>50 



5.5.2.5 Rainfall intensity 

5.5.2.5.1 Australia 

Five n-iinutes duration rainfall intensity, in millimetres per hour, for any place 
in Australia shall be determined as follows: 

(a) ARI of 20 years, from Figures 5.10, 5.11, 5.13, 5.15, 5.17, 5.19 and 
5.21; and 

(b) ARI of 100 years, from Figures 5.10, 5.12, 5.14, 5.16, 5.18, 5.20 and 
5.22 

5.5.2.5.2 New Zealand 

Ten minutes duration rainfall intensity, in millimetres per hour, for any place 
in New Zealand shall be determined as follows; 

(a) ARI of 10 years, from Figures 5.23 and 5.25. 

(b) ARI of 50 years, from Figures 5.24 and 5.26. 
5.5.3 Catchment area 

5.5.3.1 General 

The components of the largest catchment area for a single dwelling (see 
Figure 5.31 for a typical example) shall be calculated by one of the following 
methods: 

(a) Rational method analysis. 

(b) By analysis of horizontal and vertical components of the surface area 
(see AS/NZS 3500.3.2). 

(c) Application of Clause 5.5.3.2. 
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5.5.3.2 Roof 

The method for calculating catchment area of — 

(a) a flat roof that is freely exposed to the wind shall be the plan area of the 
roof and gutter(s); or, 

(b) a single sloping roof that is freely exposed to the wind shall be — 
Catchment area = Plan area x F 

where F = slope factor. 

For values of F, see Figure 5.1 . For a flat roof (zero slope) F - 1 

NOTE: F does not give the exact area of the roof in its completed position. It is 
accurate in most cases and conservative in others. 

The catchment area includes the area occupied by the gutters. 

NOTE: The catchment area of a domestic roof and abutting walls is the greatest 
value for any direction of wind-driven rain, including walls and higher roofs with 
downpipes and spreaders discharging stormwater to lower roof or to gutters. The 
slope of a roof affects the catchment area of the roof. 

5.5.3.3 Vertical walls 

For vertical walls, 50% of the vertical wall surfaces discharging stormwater 
into an eaves gutter shall be added to the catchment of the roof. 
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NOTE: The slope of the roof expressed as a numerical ratio (vertical : horizontal) can be read from the top 
of the graph. 

FIGURE 5.1 CATCHMENTAREA— SLOPE FACTOR, F 

5.5.4 Eaves gutter systems 

5.5.4.1 Limitations 

The tnethod for design of eaves gutters and downpipes with appropriate 
overflow nneasures has the following limitations: 

(a) The sizes of eaves gutters and downpipes are limited to the coverage of 
the design graphs. 

(b) The graph limits the total flow in eaves gutters to 6.38 Us. 



COPYRIGHT 



AS/NZS 3500.5:2000 226 

Eaves gutters shall be designed so that they will not overflow with flows 
resulting from a storm burst with an average recurrence interval (ARI) of not 
less than 20 years in Australia (5 min period) and not less than 10 years in 
New Zealand (10 min period). 

Appropriate measures shall be taken, if necessary, to ensure that overflowing 
water will not flow into the building but will fall to the ground, 

NOTE: The location of an eaves gutter on the outside face of a building usually 
means that it is relatively easy to comply with the requirement that overflows are 
not to cause damage, particularly in the case of domestic buildings. 

5.5.4.2 Method for design of eaves gutters and downpipes 

The method for design of eaves gutters and downpipes with appropriate 
overflow measure shall be as follows: 

STEP 1 Determine 5 min/20 year ARI (Aust) or 10 min/10 year ARI (NZ) for 
the locality 

STEP 2 Determine total roof catchment area 

STEP 3 Select eaves gutter and the gutter slope 

STEP 4 Determine downpipe size 

STEP 5 Determine allowable maximum catchment per downpipe 

STEP 6 Determine minimum number of downpipes 

STEP 7 Determine average catchment area per downpipe 

STEP 8 Divide the roof into approximately equal catchment areas and locate 
downpipe positions 

STEP 9 Select an overflow measure if required 

STEP 10 Apply dimensions to the figure 

5.5.4.3 Required data for design of eaves gutters 

To design any eaves gutter installation the following data is required: 

(a) Rainfall intensity for the locality — determined from the locality and 
Figures 5.10, 5,11, 5.13, 5.15, 5.17, 5.19, 5.21, 5.23 and 5.25 

(b) Eaves gutter shape and size — which may be selected for size and 
shape from manufacturers' data. 

(c) Size of the roof catchment area — determined from plan size and 
Figure 5.1. 

(d) Gradient of the gutter — which may be selected to suit building design or 
appearance. 

(e) Size, shape, position and number of downpipes — which may be 
selected to suit building design or appearance. 

(f) Selected overflow method if required — blockages may occur anywhere 
along an eaves gutter causing overtopping which would not be 
prevented by an overflow device at the outlet of an eaves gutter. An 
overflow method may be selected to suit building design or gutter 
shape. See Figure 5.3 for examples of overflow measures for eaves 
gutters for use where overflows may cause significant damage. 
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5.5.4.4 Selection of eaves gutters 

The selection of eaves gutter profiles shall suit the type of eaves 
construction. Where stormwater from overflowing eaves gutters can flow over 
the eaves lining and back into the building, overflow measures shall be 
required. 
NOTE: See Appendix 5B for further information. 

5.5.4.5 Maximum allowable catchment area 

The maximum allowable catchment area per downpipe shall be determined 
from Figure 5.2. It is dependent on the Rainfall Intensity for the locality, the 
effective cross-sectional area of the selected eaves gutter and the slope of 
the eaves gutter. 

The maximum catchment area per downpipe, determined from the roof plan 
using the actual layout of downpipes, shall be less than the maximum 
allowable catchment area. If the maximum allowable catchment area is 
exceeded, it may be necessary to increase the number of downpipes by 
more than one (see Appendix 5B). 

NOTE: The maximum catchment per downpipe from Figure 5.2 should never be 

exceeded, 

5.5.4.6 Selection of number of downpipes 

The number of downpipes shall be calculated as follows: 

/ . ., . , , Total catchment of roof X Rainfall intensity 

(a) Number of downpipes = ^— 

Maximum design flow per downpipe per hour 

(b) Round up number of downpipes to a whole number 

5.5.4.7 Size, shape, position and number of downpipes 

5.5.4.7.1 Size and shape 

Downpipe sizes and shapes shall be selected from Table 5.3. Vertical 
downpipe sizes, complying with the sizes in Table 5.3, provide the most 
economical installations. Downpipes shall be connected vertically to the 
outlet of the sole of the eaves gutter. 

5.5.4.7.2 Offsets 

Offsets in downpipes shall have adequate gradients to minimize blockages 
and to allow efficient drainage of stormwater. 

5.5.4.7.3 Position 

Downpipe positions shall be located at low points in graded eaves gutter 
sections (between high points). Downpipe connections to stormwater drains 
shall have provision for thermal and ground movements (unsealed and 
unfastened vertical slip joints). 
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EFFECTIVE CROSS-SECTIONAL AREA OF EAVES GUTTER"(/le), 1000 mrr 
FOR GRADIENTS FLATTER THAN 1 : 500 
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DESIGN RAINFALL INTENSITY N,^ | 
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EFFECTIVE CROSS-SECTIONAL AREA OF EAVES GUTTER* (/Ig). 1000 mm^ 
FOR GRADIENTS OF 1 : 500 AND STEEPER 



2.0 3,0 4,0 

TOTAL FLOW IN EAVES GUTTER (L/s) 



' See AS/NZS 2179.1. 



NOTES: 



1 This graph assumes — 

(a) an effective width to effective depth is a ratio of about 2:1 ; 

(b) a gradient in the direction of flow/ is either 

(c) 1:500 or steeper; or 

(d) flatter than 1:500; 

(e) the least favourable positioning of the downpipe and bends within the gutter length; 

(f) a cross-section of half round, quad, ogee or square; and 

(g) the outlet to a vertical dow/npipe is located centrally in the sole of the eaves gutter. 

2 The required eaves gutter discharge areas do not allow for loss of watenway due to internal 
brackets. 

FIGURE 5,2 REQUIRED SIZE OF EAVES GUTTERS 
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TABLE 5.3 
EAVES GUTTER— REQUIRED SIZE OF VERTICAL DOWNPIPE 



Maximum effective cross-sectional area 

of an eaves gutter (>Ae)*, see 

AS/N2S 2179.1. 


Minimum nominal size of vertical 
downpipe 


Nearest 100 mm^ 


mm 


Gradient 


Cross-section 


1:500 and steeper 


Flatter than 1:500 


Circular 


Rectangular or 
square 


3 500 


4 700 


65 


65x50 


4 200 


5 600 


75 


65 X 50 


4 600 


6 200 


75 


75 x50 


4 800 


6 400 


80 


75 X 50 


5 200 


7 000 


80 


100 X 50 


5 900 


7 900 


85 


100 X 50 


6 400 


8 600 


90 


100 X 50 


6 600 


8 900 


90 


75 X 70 


6 700 


9 000 


100 


75 X 70 


8 200 


11 000 


100 


100 x75 


9 600 


12 900 


125 


100 X 75 


12 800 


17 100 


125 


100 X 100 


12 800 


17 200 


150 


100 X 100 


16 000 


21 500 


150 


125 X 100 


18 400 


24 700 


150 


150 X 100 


19 200 


25 800 


— 


150 X 100 


20 000 


26 800 


— 


125 X 125 



* Required effective cross-sectional area is obtained from Figure 5.2 

5.5.4.8 Selection of overflow measures 

Where required, overflow measures provided depend on the eaves gutter 
selected. Overflow can occur anywhere along an eaves gutter especially with 
flat eaves gutters. 

The following are typical measures that may be adopted to provide a means 
of overflow (see Figure 5.3); 

(a) Bead 20 mm below the top of the fascia board as shown in Example 1, 
Figure 5.3. 

(b) Bead 20 mm below the top edge of the top of the back of the gutter as 
shown in Example 2, Figure 5.3. 

(c) Bead 20 mm below the top edge of the flashing as shown in Examples 3 
and 4, Figure 5.3. 

(d) Combinations of Examples 1, 2 and 3, Figure 5.3. 

(e) Top edge of the back of the high-fronted gutter 20 mm below the top of 
the fascia board and a minimum gap of 10 mm behind the gutter as 
shown in Example 5, Figure 5.3. 

(f) For concealed eaves gutters, the top edge of the fascia 20 mm below 
the top of the back of the gutter as shown in Example 6, Figure 5.3. 

COPYRIGHT 



AS/NZS 3500.5:2000 230 

In Figure 5.3, for convenience, the bead is 20 mm below the top of the fascia 
board or flashing. This is always conservative for sloping eaves gutters, but 
not so for level gutters. 

NOTE: For a level gutter, if a 20 mm bead is a concern, see AS/NZS 3500.3.2 
5.5.4.9 Examples 

NOTE: Worked examples of eaves gutter design are given in Appendix 5C, 
Further examples are also given in HB 1 14. 
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Example 1 
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Example 2 
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Example 3 

r-20 
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Example 4 

r-2 

1 ^' 

\ 



Example 5 
20^ A 



4' 



- ^1 --10 



Example 5 



a-^^^ 




NOTE; The gutter is designed to overflow as indicated by the arrow. 

DIMENSIONS IN MILLIMETRES 

FIGURE 5.3 EXAMPLES OF OVERFLOW METHODS 

5.5.5 Valley gutters 

5.5.5.1 Limitations 

The method for design of valley gutters has the following limitations: 

(a) Roof slopes of not less than 1 :4.5 (12.5°). 

(b) Nominal valley gutter side angle (see Figure 5.4) of 1:3.4 (16.5°). 

(c) Catchment area not exceeding 20 m^. 

5.5.5.2 Method for design of valley gutters 

The method for design of valley gutters shall be as follows: 

STEP 1 Select from Table 5.2 the ARI for the particular application. 

STEP 2 Determine the design rainfall intensity, in millimeters per hour, for 
the particular location in Australia or New Zealand for the 
selected ARI, from Clause 5.9. 
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STEP 3 Select the girth size and dimensions (see Figure 5.4) from 
Table 5.4 for the design rainfall intensity. 

5.5.5.3 Effective width 

The effective width (^Ve) of a valley gutter shall be such that the effective 
cross-sectional area of valley gutters, below the effective width (see 
Figure 5.4), are not obstructed by bedding, anti-vermin strips, or overhangs 
of roof cladding. 




FIGURE 5.4 PROFILEOF A VALLEY GUTTER 

TABLE 5.4 
VALLEY GUTTERS— DIMENSIONS 



Design rainfall intensity 


Minimum, mm 


(see STEP 2) 
mm/h 


Sheet 
width 


Effective 
depth (/7e) 


Effective 
width (v/e) 


<200 
>200 <250 
>250 <300 

>300 <350 
>350 <400 


355 
375 
395 

415 
435 


32 

35 
38 

40 
43 


215 
234 
254 

273 
292 



NOTES: 

1 Freeboard (/if), 15 mm. 

2 The sheet width from which the valley is to be formed has been 
calculated on the basis of hf = 15 mm and an allowance for side rolls 
or bends of 25 mm. 

5.5.6 Box gutters systems 

5.5.6.1 Design criteria 

The nature of the contents and uses of most buildings requiring box gutters, 
and the greater risk of overflowing into a building, means that box gutters 
have to be designed to a high degree of security against overflowing. 
Generally, a 100 years ARI is adopted in Australia, and 50 years ARI is 
adopted in New Zealand (see Clause 5.5.2.5) 
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A box gutter with rainhead and downpipe is illustrated in Figure 5.5. 
NOTES: 

1 Box gutter systems are generally found in commercial and industrial buildings. 
For this reason the method for design of box gutters in AS/NZS 3500.3.2 is 
not included here. A typical use for box gutters in domestic buildings occurs 
when an extension is made and the roof design requires a box gutter between 
the original building and the extension. The box gutters required are generally 
small in comparison to those used in commercial buildings. For these, a 
method for design of small box gutters with rainheads and downpipes, is given 
below. 

2 For larger box gutters, or if a sump is required, extensive information on the 
design of box gutter systems is given in AS/NZS 3500.3.2. The handbook 
HB 114 also provides more useful information on the design of eaves and box 
gutter systems and includes fully worked examples. 

5.5.6.2 Limitations 

The method for design of small box gutters with rainheads and downpipes 
has the following limitations: 

(a) The sizes of the box gutters, rainheads and downpipes are limited to 
those given in Figure 5.5. 

(b) Figure 5.5 limits the flow into the rainhead to 8 L/s. 

5.5.6.3 Method for design of small box gutters with rainheads and 
downpipes 

The design method for small box gutters with rainheads and downpipes shall 
be as follows: 

STEP 1 Determine the rainfall intensity (/) for the locality from the 5 min/100 
year ARI (Aust) or 10 min/50 year ARI (NZ) Figures 5.10, 5.12, 5.14, 
5.16, 5-18, 5.20, 5.22, 5.24 and 5.26. 

STEP 2 Determine the roof catchment area (A) — from plan size and 
Figure 5.1. 

STEP 3 Determine the flow into the rainhead from the box gutter using the 
rainfall intensity and catchment area from (a) and (b). 

^ . ^. ^„,, Catchment area A (m^)x Rainfalllntensity/(mm/hr) 

Design flow Q(L/s) = ^ — — ■ — ^- 

^ ^ ^ 3600(sec) 

STEP 4 Select box gutter, rainhead and downpipe dimensions from 
Figure 5.5. 

5.5.6.4 Worked example 

NOTE: A worked example of a domestic building extension requiring a box gutter 
is given in Appendix 5C. 



COPYRIGHT 



AS/NZS 3500.5:2000 



IIq (Applies to ful! 
length of gutter) 




Zip - 25 



NOTES: 

1 Width of rainhead is equal to the width of box gutter. 

2 The rainhead to be fully sealed to the box gutter and the front of the rainhead left open above 
the overflow weir. 

3 Gradient of box gutter shall be a minimum of 1 :200. 





Width 


Gutter 

minimum 

height 


Rainhead 

minimum 

width 

/r 


Rainhead 

minimum 

depth 


Downpipe 


Flow 


Minimum 

Circular 

dia. 


Minimum 

Rectangular 

or square 


L/s 


mm 


mm 


mm 


mm 


mm 


mm X mm 


3 
3 
3 


200 
250 
300 


110 
105 
100 


100 
100 
90 


120 
120 

120 


90 
90 
90 


75 X 70 
75 X 70 
75 X 70 


4 
4 
4 


200 
250 
300 


120 
110 

105 


130 
115 

110 


140 
140 
140 


90 
90 
90 


75 X 70 
75 X 70 
75 X 70 


5 
5 
5 


200 
250 
300 


130 
120 
115 


140 
120 
120 


130 

130 
130 


100 
100 
100 


100 X 75 
100 X 75 
100 X 75 


6 
6 
6 


200 
250 
300 


135 
125 

120 


160 
140 

140 


160 
160 
160 


100 
100 
100 


100 X 75 
100 X 75 
100 X 75 


7 
7 
7 


200 
250 
300 


145 
135 
125 


180 
160 
150 


190 
190 
190 


100 
100 
100 


100 X 75 
100 X 75 
100 X 75 


8 

8 
8 


200 
250 
300 


155 
140 
130 


200 
180 
170 


240 
240 
240 


100 
100 
100 


100 X 100 
100 X 100 
100 X 100 



NOTE: The necessary inspections of a box gutter with a rainhead can be carried out by 
sighting over the rainhead overflow weir from outside the building. To reduce the risk of 
downpipe blockages, opt for larger size downpipes preferably with bends (not mitred 
corners) at changes of direction. 



FIGURE 5.5 BOXGUTTER AND RAINHEAD 
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5.5.6.5 Layout 

The layout for box gutter systems shall include consideration for — 

(a) the location and size of the box gutter; 

(b) the support system (see Clause 5.5.9); 

(c) adequate provision for the effects of thermal variation (see 
Clause 5.5.10) on the box gutter and support system; and 

(d) the location of associated vertical downpipes with rainheads in relation 
to— 

(i) features within the building and usage; 

(ii) surface water drainage system external to the building (see 
Clause 5.6); 

(iii) the space within or external to the building; and 

(iv) provision for flow from each overflow of a rainhead (see Figure 5.5) 
to be discharged, without danger, indirectly to the surface water 
drainage system. 

Box gutters shall— 

(A) be straight (without bends); 

(B) have uniform slope; 

(C) discharge in the same direction as the box gutter; and 

(D) be sealed to the rainheads. 

5.5.6.6 Downpipes 
Downpipes shall — 

(a) be fitted vertically to the base of a rainhead; and 

(b) discharge to the surface water drainage system. 

Offsets in downpipes shall have adequate gradients to minimize blockages 
and to allow efficient drainage of stormwater. 

5.5.7 Soakers 

NOTE; Data for the design of soakers is the subject of research and when 
available will be considered for adoption in the Standard. 

5.5.8 Spreaders 

Stormwater from a higher catchment area of less than 10 m^ may be 
discharged by a spreader to a lower roof area, provided the discharge is 
confined to a section of roofing with no side laps. Alternatively, an upper 
level downpipe may be directed to a rainhead. 

5.5.9 Roof drainage support systems 

5.5.9.1 Trafficable and non-trafficable systems 

Support systems are either non-trafficable or trafficable (see vertical test of 
AS/NZS 2179.1). 
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5.5.9.2 Requirements 
Support systems shall — 

(a) be fabricated from materials that — 

(i) are compatible with the supported roof drainage systems; and 

(ii) where exposed to direct sunlight, are resistant to ultraviolet light; 

NOTE: Incompatible materials may be used, provided the contact surfaces are 
lined with a non-abrasive, impervious, non-conducting material. 

(b) be securely attached to the building structure; 

(c) have no other service attached to them or be attached to any other 
service; 

(d) be protected against corrosion where exposed to a corrosive 
environment; and 

(e) be securely attached to prevent longitudinal movement, unless designed 
to allow for thermal effect. 

5.5.9.3 Support systems for box gutters, eaves gutters, valley gutters and 
down pi pes 

Support systems for box gutters, eaves gutters, valley gutters and downpipes 
shall comply with — 

(a) AS/NZS 2179.1 for metal components; or 

(b) AS/NZS 2179.2(lnt) for PVC components. 

NOTE: Eaves gutters and support systems are considered to be non-trafficable. 

5.5.9.4 Box gutter support systems 

Box gutter support systems shall be either — 

(a) continuous, where the support extends across the sole width for the full 
length of the gutter and provides a direct evenly distributed contact to 
not less than 25% of the sole width; or 

(b) discontinuous, where the support brackets extend across the sole width 
of the gutter and are located at stop ends, rainheads and intervals not 
greater than 750 mm, or are located in accordance with manufacturers' 
instructions. 

5.5.10 Thermal variation 

5.5.10.1 General 

Where thermal variation of roof drainage system components or support 
systems, or both, would otherwise have a deleterious effect, adequate 
provision shall be made to accommodate such variation. Where thermal 
variation is to be controlled, the restraint shall be limited to one fixed point 
per section and due allowance shall be made for the forces that will be 
imposed by it. 
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5.5.10.2 Expansion joints 

Expansion joints shall comply with the following: 

(a) Box gutters For box gutters and support systems, the maximum 
lengths between expansion joints and minimum expansion space shall 
be 12 m with a minimum expansion space of 50 mm. The gaps between 
the stop ends shall be bridged by a suitable saddle flashing. 

(b) Eaves gutters Eaves gutters shall have support systems that permit 
longitudinal thermal expansion without detriment to the gutter or 
accessories. 

(c) Downpipes Downpipes shall have support systems that permit thermal 
expansion without detriment to the downpipe or accessories. 

5.5.11 Corrosion 

5.5.1 1 .1 Corrosion due to direct contact 

Metal roof drainage system components, including accessories and 
fasteners, and, where applicable, metal cladding shall be designed with 
either — 

(a) compatible metals in direct contact (see AS/NZS 3500.3.2); or 

(b) where unavoidable, incompatible metals separated by an impervious 
non-conducting material. 

NOTES; 

1 Combinations of metals {see AS/NZS 3500.3.2) are based on current know- 
ledge and the premise that the area of rainwater goods or metal cladding is 
relatively large in comparison to that of accessories or fasteners. 

2 The resistance of roof drainage system components of certain metals to 
corrosive agents is partly dependent on the beneficial washing action of rain 
and no permanent ponding. 

3 The service life of most metals in severe marine atmospheres and industrial 
areas with atmospheres contaminated by acid-bearing agents can be 
extended by the use of special painting procedures {see AS/NZS 2312), 

5.5.1 1 .2 Corrosion due to drainage 

Metal roof drainage system components shall be designed and installed to 
prevent corrosion, erosion, or both, due to drainage from metal and non- 
metal roof drainage system components and, where applicable, cladding. 
NOTE: AS/NZS 3500,3.2 gives guidance on acceptable combinations for 
materials to prevent corrosion, erosion, or both, due to drainage. 

5.5.11.3 Corrosion due to crevices 

Metal roof drainage systems and support systems shall be designed and 

installed in order to achieve complete drainage or drying. Shielded areas 

capable of causing permanent ponding shall be avoided in order to prevent 

the possibility of intense localized corrosion known as crevice corrosion. 

NOTE; This type of attack results from contact of metal with moisture and salts 

under oxygen-deficient conditions where trapped moisture cannot readily 

evaporate. It can be caused by lap joints, absorbent gaskets, holes, crevices 

under bolt or rivet heads or surface deposits including non-metallic materials, 

such as elastomeric materials, plastic, fabrics, lifted paint films or accumulated 

solids. 
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5.5.1 1 .4 Corrosion due to chemical incompatibility 

Bedding materials used in conjunction with roof drainage systems shall be 
chemically compatible. Cement-based bedding may be used between tiles 
and valley gutters other than those of exposed aluminium/zinc alloy-coated 
steel. 

5.5.12 Installation 

5.5.12.1 General 

Installation of each new or altered section of the roof drainage system shall 
be in compliance with the following: 

(a) There are no restrictions to the free flow of stormwater due to— 
(i) protrusions or other obstructions; or 

(ii) debris, e.g. cement, mortar, clippings, and similar. 

(b) All accessories are effectively fixed and securely anchored. 

5.5.12.2 Eaves gutters 

Eaves gutters shall be installed as follows: 

(a) Gradients Deviations from nominal gradients shall be smooth and shall 
not cause permanent ponding. 

NOTES: 

1 Where a building is likely to move due to reactive soils, gradients may need to 
be not flatter than — 

(a) 1 :250, to achieve an effective gradient not flatter than 1 :500i and 

(b) 1:500, to achieve an effective gradient with no permanent ponding. 

2 Light condensation will not generally cause permanent ponding whereas heavy 
condensation, particularly in conjunction with retained silt, can reduce the 
design lifetime of the product. 

(b) Lap joints Lap joints shall have a lap equal to or greater than 25 mm, 
unless otherwise specified by the manufacturer, in the direction of the 
outlet. Laps shall be fastened and sealed. 

(c) Support systems Support systems shall comply with Clause 5.5.9. 

5.5.12.3 Valley gutters 

Valley gutters shall be installed as follows: 

(a) Lap joints In accordance with the requirements of Clause 5.5.12.2(b). 

(b) Support systems In accordance with the requirements of Clause 5.5.9. 

(c) Edges Rolled or returned to prevent splashing. 

5.5.12.4 Box gutters 

Box gutters shall be installed as follows: 

(a) Gradients A minimum of 1:200. Deviations in gradients shall be 
smooth and not cause permanent ponding. 

(b) Lap joints In accordance with the requirements of Clause 5.5.12.2(b). 

(c) Support systems In accordance with the requirements of Clause 5.5.9. 
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(d) Outlets Discharge through a rainhead. 

(e) Expansion joints Where necessary, with expansion joints (see 
Clause 5.5.10.2) all fixings shall be in the form of cleats and clips to 
allow freedom of movement. 

NOTE: The sides of a box gutter should have adequate structural strength so that 
water pressure will not cause deformation, which can affect water surface levels 
and, hence, the hydraulic capacity of a box gutter. 

5.5.12.5 Downpipes 

Downpipes shall be installed as follows: 

(a) Locations Downpipes shall be located — 

(1) so that they do not interfere with the normal operation of any door, 
window, access opening or occupancy of a building; 

(ii) where they do not cause a nuisance or lead to injury of a person; 

(iii) as close as practicable to the supporting structure; 

(iv) so that they are adequately protected from mechanical damgge; 

(v) at least 100 mm clear of any electrical cable or gas pipe; 

(vi) at least 50 mm from any other pipework or service; and 

(vii) in accordance with Table 5.5 for a plastic downpipe. 

TABLE 5.5 

MMINIMLIM DISTANCES OF PLASTIC DOWNPIPES FROM 
HOT WATER PIPES 

millimetres 



Location of plastic 


Minimum distance from hot water pipe 


downpipes in relation 
to hot water pipes 


Lagged 


Unlagged 


Above 

Other locations 


150 
75 


300 
150 



(b) Concealment or limited access Downpipes may be concealed or have 
limited access provided — 

(i) the inspection openings (see Item (d)) are accessible; 

NOTE: To facilitate maintenance, inspection openings should be extended to 
the face of a wall or slab. 

(ii) the installation complies with the manufacturer's recommended 
installation and maintenance procedures for the materials and 
products; 

(iii) the seams and joints are watertight; 

(iv) unless otherwise directed by an engineer, they are — 

(A) clear of any structural member, e.g., beam, or column, or 
party wall; or 

(B) not concealed in any dry wall construction if it will interfere 
with the structural integrity of the wall. 
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(c) Connections within buildings Where a downpipe is connected to a 
site stormwater drain located below a slab-on-ground, the connection 
shall be located above the level of the floor. 

(d) Inspection openings Inspection openings for testing and maintenance 
purposes shall have a nominal size of not less than the nominal 
diameter of the downpipe. 

(e) Support systems The support systems shall comply with Clause 5.5.9. 

(f) Support spacing Jointed downpipes and fittings shall have support 
spacing not exceeding — 

(i) for aluminium alloys, 2000 mm; 

(ii) for copper and copper alloys, 3000 mm; 

(iii) for PVC, as specified for pressure pipe systems in AS 2032; and 

(iv) for PE, as specified for pressure pipes above ground in AS 2033. 

5.5.12.6 Protection of works 

Roof drainage systems shall not be installed adjacent to or below brickwork 
prior to the brickwork having been washed down with acid or similar. 

5.5.12.7 Transport, handling and storage 

5.5.12.7.1 General 

Roof drainage system components and support systems shall be transported, 
handled and stored with care so that no damage occurs during these 
operations. When stored on site they shall be in sheltered and secure 
positions. 

5.5.12.7.2 Strippable polymer coating 

Strippable polymer coatings shall be removed from components during 
installation. 

5.5.13 Testing 

Downpipes within buildings shall be tested for compliance with 
Clause 5.8.2.1. 
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5.5.14 Inspection and cleaning 

NOTES: 

1 The acceptable solutions for the sizing of stormwater drainage installations 
assume that the responsible owner or manager arranges regular inspection 
and cleaning to remove any obstructions that would reduce the installation's 
hydraulic capacity or design lifetime, or both. 

2 Obstructions that could cause partial or complete reduction in the hydraulic 
capacity are windborne plastics, drink cans, builders' refuse, balls, bird nests, 
items deposited by birds, dead birds, leaves, moss, mortar, silt or similar. 

3 Guards on gutters and gutter outlets and screens on outlets from on-site 
stormwater detention (OSD) facilities are installed to prevent reduction in 
hydraulic capacity due to obstructions. Installation of such guards and screens 
does not eliminate the need for regular inspection and cleaning. Guards used 
with rainwater goods might collect debris during major storms, in spite of 
regular inspection and cleaning, and for this reason it might be better not to 
install such guards, particularly on box gutter rainheads. 

5.5.15 Alterations and disconnections 

NOTES: 

1 Disused roof drainage system components including overflow devices should 
be removed and any resulting openings to the remaining roof drainage system 
or surface-drainage system should be sealed in a manner appropriate for the 
material remaining in use. 

2 Disused accessories and fasteners should be removed and any damage to the 
building made good in a manner appropriate for the material damaged. 

5.6 SURFACE DRAINAGE SYSTEMS 
5.6.1 Design methods 

5.6.1.1 General 

Surface drainage systems for single dwellings in rural areas, and single 
dwellings on urban aliotnnents with areas less than 1000 m^, shall be 
designed using the Nominal Method (see Clause 5.6.1.2.) 

Surface drainage systems for the following types of buildings shall be 
designed using the General Method, which is not covered by this Standard 
(see AS/NZS 3500.3.2): 

(a) Single dwellings on urban allotments with areas of 1000 m^ or greater. 

(b) Allotments with group (cluster) housing. 

5.6.1 .2 Nominal Method 

For single dwellings in rural areas, and single dwellings on urban allotments 
with areas less than 1000 m^ in area or single dwellings on non-urban 
allotments, pipe design shall be determined according to local practice and 
experience (without specific design calculations), and according to the 
minimum diameter (Clause 5.6.3.2), gradient (Clause 5.6.3.3), cover 
(Clause 5.6.11.10) and other relevant requirements of this Standard. The 
layout shall comply with Clause 5.6.2. 
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Elements shall be designed to contain, within surface drains, gutters or 
formed flow paths, minor storm events. Surface drainage systems shall be 
designed to ensure overflows, in major storm events, do not present a hazard 
to people or cause significant damage to property. 
NOTES: 

1 A major storm is a storm due to rainfall events of rare occurrence, which can 
cause stormwater flows in excess of the capacity of the surface drainage 
system and, hence, overflows along overland flow paths. In Australia an ARI 
of 100 years and in New Zealand an ARI of 50 years are commonly adopted 
for a major storm. 

2 A minor storm is a storm due to rainfall events for which the surface drainage 
system is designed. The selected ARI for a minor storm will depend on the 
level of nuisance and damage likely to be caused by overflows due to rainfall 
events of greater ARI, or failure of the surface drainage system or stormwater 
drainage network. 

3 An example illustrating the application of the Nominal Method is given in 
Appendix 5C. 

5.6.2 Layout 

5.6.2.1 General 

Layouts of surface drainage systems shall take full advantage of the existing 
and proposed topography of the site and the position and level of the point or 
points of connection to the stormwater drainage network. 

5.6.2.2 Influences on layout 

Factors that determine a layout include the following: 

(a) Site conditions, including — 

(i) the intended uses of existing and proposed buildings; 

(ii) location of downpipes and overflow devices, where appropriate, 
surcharge outlets and outlets of any internal drainage or pump-out 
systems; 

(iii) any stormwater discharges from adjacent land; 

(iv) location of existing and proposed pervious and impervious areas, 
such as paved areas, parking lots and gardens; 

(v) soil types and strata, and vegetative cover and trees; 

(vi) locations of access to the site, and to ground-level and below- 
ground floors of buildings (see Clause 5.6.2.3.4); 

(vii) location of existing and proposed services (e.g. sanitary drains, 
water services and similar); 

(viii) works necessary to protect buildings and other services during the 
installation of the surface water drainage system; 

(ix) works necessary to protect the surface water drainage system 
during the construction of proposed buildings and other services; 
and 

(x) location of special drainage facilities, such as on-site stormwater 
detention storage areas and tanks. 
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(b) Provision for overland flow paths for the safe disposal of stormwater 
flows due to discharge from — 

(i) roof drainage system overflow devices due to blockages of 
downpipes; 

(ii) surcharged site stormwater drains or point(s) of connection, i.e. 
surcharge outlets or inlet pits; or 

(iii) rainfall events with an ARI greater than the design ARI, allowing for 
possible discharges from adjacent areas. 

NOTE: If the discharges are significant, the General Method in 
AS/NZS 3500.3.2 should be used. 

5.6.2.3 General requirements for layouts 

5.6.2.3.1 Roof areas 

Stormwater from roof areas shall, in general, be collected and conveyed in 
gutters and downpipes (see Clause 5.5) and, during periods of high rainfall 
intensity or blockage of the roof drainage system, be discharged through 
overflow devices^ 

(a) to site stormwater drains or channels; 

(b) to paved areas; 

(c) to impinge onto concrete or stone splash blocks and then infiltrate into 
pervious areas; or 

(d) to discharge to subsoil drains or soakaways, either directly (i.e., by 
pipe), or indirectly (i.e. by infiltration). 

NOTE: Such systems may be desirable in areas with permeable soils, as a 
means of reducing the discharge of stormwater, In areas with impervious 
soils, such systems may cause waterlogging of land and dampness in 
buildings. Where soils are expansive, damage may occur to footings. 

5.6.2.3.2 Other than roof areas 

Stormwater from other than roof areas shall, in general, be collected and 
conveyed via site stormwater channels and inlets to site stormwater 
installation. 

5.6.2.3.3 Ponding 

Except for on-site stormwater detention (OSD) systems (see Clause 5.6.5), 
ponding of stormwater shall only occur temporarily at sag pits. 
NOTES: 

1 Where the ground floor of a building is lower than the adjacent land, except at 
access ramps, the latter should be graded so that there is a reverse slope 
away from the building to permit the discharge of stormwater to a site 
stormwater drain or channel. 

2 The ground beneath timber floors and landscaping around and under buildings 
should be graded to prevent ponding and permit drainage to the outside of 
buildings. 
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5.6.2.3.4 Entry into buildings 

Stormwater shall be prevented from entering doorways and other openings in 
buildings. Where these are lower than the adjacent ground surfaces, grated 
drains shall be placed across ramps or entrances to intercept any flow which 
would otherwise drain into the building. 

5.6.2.3.5 Containment of harmful substances 

Separate surface drainage systems or special arresters (see 
AS/NZS 3500.3.2) shall be provided for any parts of the property where 
materials that could pollute or block such drainage systems are stored or 
used. These drainage systems shall comply with the requirements of the 
regulatory authority regarding containment of polluting substances. 

5.6.2.3.6 Inlet and pit locations 

Inlet pits should be located to intercept surface flows, while also fitting neatly 
into the layout of the site stormwater drains. 

On-grade pits situated on sloping surfaces or in channels or gutters shall be 
sized to intercept a large proportion of the flow. They shall be located so that 
any bypass flows under minor storm event conditions will not cause a 
nuisance and that widths of concentrated flow are negotiable by pedestrians. 
NOTES: 

1 Care should be taken in locating and specifying details of grated pits in areas 
subject to pedestrian or vehicular traffic or disabled access (wheel chairs), to 
avoid possible damage to pits and danger to pedestrians and cyclists. 

2 Site stormwater drains should be laid in straight lines — 

(a) to avoid conflict with other services; and 

(b) to minimize overall length and number of changes in direction. 

5.6.2.3.7 Sanitary drainage system 

Surface drainage systems shall be completely separate to any sanitary 
drainage system. 

5.6.3 Pipe drains 

5.6.3.1 General 

Pipe drains of site stormwater systems shall — 

(a) be laid with even gradients and straight runs and with a minimum 
number of changes of direction or change of cross-section, consistent 
with having adequate hydraulic capacity; 

(b) be laid with any change of direction or cross-section occurring at either 
an appropriate fitting or at a pit; 

(c) be constructed of materials and products, as specified in Clause 5.3; 

(d) have pits, as specified in Clause 5.6.16; 

(e) have surcharge outlets, as specified in Clause 5.6.4; and 

(f) have jump-ups, as specified in AS/NZS 3500.3.2. 
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5.6.3.2 Minimum diameter 



Minimum diameter shall be DN 90. Downstream of a stormwater or inlet pit, 
the minimum diameter shall be the diameter of the largest pipe entering the 
pit. 

NOTE: DN 150 should be considered downstream of a pit where the upstream 
pipes are smaller. 

An exception to this is at footpath crossings (see Clause 5.6.16.2(c)) where 
multiple pipes of DN 100 or less may be used. 

5.6.3.3 Gradients 

The minimum gradient of a surface water drain shall be as given in Table 5.6. 
NOTE: No maximum gradient is specified, but designers should be aware of the 
possibility of scour of pipes by rapid flows, particularly by sediment-laden water. 

TABLE 5.6 
MINIIVIUM GRADIENT OF SURFACE WATER DRAINS 



Nominal 
size 


Minimum 
gradient 


Nominal 
size 
DN 


Minimum 
gradient 


DN 


Aust. 


N.Z. 


Aust. 


N.Z. 


90 
100 
150 


1:100 
1:100 
1:100 


1:90 

1:120 

1:200 


225 

300 
375 


1:200 
1:250 
1:300 


1:350 
1:350 
1:350 



5.6.4 Surcharge outlets 

Where the connection of any downpipes to the surface drainage system is 
not open to the atmosphere and where a surcharge outlet will not affect the 
normal operation of the system, at least one surcharge outlet shall be located 
along the site stormwater drain leading to a point of connection. This 
surcharge outlet may also operate as an inlet pit or a grated drain. 

Surcharge outlets shall be located: 

(a) with the grate level — 

(i) unless otherwise authorized by the network utility operator, not 
less than 300 mm below the lowest floor level; and 

(ii) not less than 75 mm above an unpaved surface or level with a 
paved finished surface; 

(b) wholly within the property; 

(c) clear of any buildings; 

(d) so that any discharge is noticeable; and 

(e) with an overflow path, so that overflows will not cause damage to 
buildings (including contents) or danger to persons. 

5.6.5 On-site stormwater detention (OSD) systems 

For OSD systems, see AS/NZS 3500.3.2. 
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5.6.6 Concentrated discharges to streets 

Where the network utility operator places a limit on the discharges that can 
be made to a street gutter at a single point, the surface drainage system 
shall be altered if it is found that the discharge exceeds such a limit. 

NOTE; Alterations would usually involve the division of a pipe system into two or 
more systems, discharging independently to the street. If a calculation of the 
discharge flow is required to determine if the limit is exceeded, see 
AS/NZS 3500.3.2. 

5.6.7 Major storm checks 

Where consequences of failure of a surface drainage system are significant, 
a check involving the major storm shall be made in addition to that for the 
minor storm (see Clause 5.6.1.2). Where appropriate, allowance shall be 
made for flows on to the site from adjacent properties. The system shall 
convey flows for the major storm without serious consequences such as 
entry of water into openings in buildings. If this does occur, remedial action 
shall be taken, such as one or both of the following: 

(a) Enlargement or extension of the surface drainage system. 

(b) Alteration of surfaces and flow paths by regrading and redirection, or 
provision of landscaping, bunds and other barriers. 

5.6.8 Snowfall effects 

NOTE: In regions subject to snowfalls there is no special effect on the sizes of 
elements of surface drainage systems, but precautions should be taken to 
minimize the entry of stormwater run-off or meltwater into buildings or ponding 
against buildings as a result of accumulated snow. 

5.6.9 Products and joints 

Products and joints for surface water drains shall comply with Clauses 5.3 
and 5.4, as appropriate. 

5.6.10 Protection of external stormwater drainage network 

Whenever the ground is opened for any purpose, within or in proximity to a 
property, all measures necessary shall be taken to protect the surface 
drainage systems from damage during the course of such work, and to 
prevent the entry into the external stormwater drainage network of — 

(a) soil, sand, or rock; 

(b) sewage, including the contents of any septic tank, or trade waste; or 

(c) any other substance that could damage or impede the operation of the 
external stormwater drainage network. 

5.6.11 Installation 
5.6.11.1 General 

Surface water drains shall be laid — 

(a) with no lipped joints or internal projections; 

(b) so as to prevent the ingress of embedment and trench fill, or 
embankment fill; and 
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(c) with protection, as required, to prevent damage during installation and 
service. 

Pipes for such drains shall — 



(i) 
(ii) 



have joints that comply, where appropriate, with Clauses 5.3.5 and 
5.4; 



where installed below ground, for other than cast iron, ductile iron 
and galvanized steel, be continuously supported by embedment 
(see Clause 5.6.11.7); 

(iii) where installed above ground, have support systems; 

(iv) be cleaned internally prior to installation and commissioning. 

5.6.11 .2 Erosion and sediment control 

During construction, the installer shall implement appropriate precautions to 
minimize soil erosion and the escape of sediment from the site due to rainfall 
and stormwater. These precautions may include any one of a combination of 
the following: 

(a) Covering exposed or disturbed surfaces with vegetation or mesh, to 
prevent erosion and mobilization of sediments. 

(b) Surface grading of sites and the direction of stormwater flow paths 
through construction sites so that erosion is minimized, including limits 
on slopes and lengthening of flow paths using barriers. 

(c) Provision of sediment barriers along flow paths and watercourses, such 
as silt fences, hay bales and porous stone filters. 

(d) Construction of temporary sediment traps or basins (usually near site 
boundaries) to collect sediments for removal. 

5.6.11.3 Terminology 

Trench terminology for flexible and rigid pipes is shown in Figure 5.6. 
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5.6.11 .4 Proximity to other services 

Above- and below-ground stormwater services shall be installed so that — 

(a) no potential safety hazard is created when in close proximity to other 
services; and 

(b) access for maintenance and potential branch insertions is not impaired 
by the other services. 

(c) Any below-ground crossover of a water service shall — 
(i) cross at an angle of not less than 45°; and 

(ii) have a vertical separation of not less than 100 mm. 

5.6.11.5 Over-excavation 

Where a trench has been excavated deeper than necessary, the excess 
depth shall be filled either with — 

(a) bedding material compacted to achieve a density as near to the original 
soil density; or 

(b) concrete. 

5.6.1 1 .6 Excavation near point of connection 

Excavation by a machine shall not be carried out within 600 mm of a point of 
connection to an external stormwater drainage network. 

5.6.11.7 Embedment 

5.6.11.7.1 Materials 

The following apply for embedment materials: 

(a) Embedment material shall be bedding material complying with one of 
the following: 

(i) Suitable sand, free from rock or other hard or sharp objects that 
would be retained on a 13.2 mm sieve. 

(ii) Crushed rock or gravel up to a maximum size of 14 mm. 

(iii) Excavated material, provided that this is free from rock or hard 
matter, and is broken up so that it contains no soil lumps having 
any dimension greater than 75 mm. 

(iv) Cement mortar containing one part cement and four parts sand by 
volume thoroughly mixed with clean water to a workable 
consistency. 

(b) Side support and overlay material shall comply with Item (a) (i), (ii), or 
(iii). 

5.6.11.7.2 Installation 

Embedment shall be installed so that a site stormwater drain is neither 
dislodged nor damaged, and in accordance with the following: 

(a) The pipe class shall comply with Clause 5.3.3; 

(b) The foundation shall be consistent and excavated to the gradient and, 
when over excavated, shall comply with Clause 5.6.1 1 .5; 
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(c) The bedding material shall be — 

(i) cement mortar, as specified in Clause 5.6.11.7.1(a)(iv), where the 
trench foundation is rock or shale and the gradient is steeper than 
1:5 and shall — 

(A) be a minimum depth of 50 mm measured below the bottom of 
the pipe; 

(B) be not less than 75 mm wide; 

(C) be kept clear of flexible joints; and 

(D) have pipes supported at distances not greater than 1.5 m 
from the centres of support, prior to placing the mortar 
bedding; 

(ii) for earth foundations, not less than 75 mm thick; or 

(iii) for rock foundations, not less than 100 mm thick with the distance 
from the side wall of the pipe at its centre-line to the adjacent wall 
of the trench not less than 75 mm thick (see Figure 5.6); 

(d) Chases shall be excavated in the bedding and, if necessary, in the 
foundation to prevent sockets bearing on either the bedding or 
foundation, while pipe lengths shall be fully supported within 600 mm of 
each socket; and 

(e) The embedment materia! specified in Clauses 5.6.1 1.7.1(a) (i) to 
5.6.11.7 (a) (iii) shall be placed in loose layers not more than 200 mm 
thick and compacted to 90% of the standard maximum dry density as 
specified in AS 1289.5.4.1 or AS 1289.5.6.1. 

5.6.11.8 Trench fill 
Trench fill shall be either — 

(a) material excavated from the trench or imported, provided that the 
material placed within 300 mm of the top of pipes is free from builders' 
waste, bricks, pieces of concrete, rocks or similar material which would 
be retained on a 75 mm sieve; or 

(b) embedment material satisfying Clause 5.6.1 1 .7.1 . 

5.6.11.9 Backfilling 

Trench fill shall be placed in loose layers not more than 200 mm thick and 
compacted to not less than 90% or 95% under pavements of the standard 
maximum dry density specified in AS 1289.5.4.1 or AS 1289.5.6.1, in such a 
way that the pipes are neither dislodged nor damaged. 

The finished surface (top of trench fill) and the trench surround shall be 
restored, as near as practicable, to the level and condition of the existing 
surface before commencement of the excavation (see Figure 5.6). 

5.6.11.10 Cover 

5.6.11.10.1 General 

Except as specified in Clause 5.6.11.10.2 the cover shall be not less than 
that given in Table 5.7. 
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5.6.11.10.2 Cover under buildings 

For site stormwater drains under buildings — 

(a) the thickness of overlay between the top of the pipe and the underside 
of a reinforced concrete slab shall be not less than 25 mm; and 

(b) there shall be adequate protection from mechanical damage. 

5.6.1 1.11 Shoring and underpinning buildings 

Where the bottom of the trench is adjacent to or below the footing walls of 
any adjoining building or structure, the footing shall be adequately supported 
while the trench is open. 

NOTE: Requirements for the footing support and backfilling of the trench should 

be determined by a suitably qualified competent person. 

TABLE 5.7 

MINIMUM PIPE COVER 
(from finished surface to top of pipe) 

millimetres 





Minimum pipe cover 


Location 


Cast iron 

ductile iron, 

galvanized 

steel 


Other 
authorized 
products* 


1 Not subject to vehicular loading — 

(a) without pavement 

(i) for single dwelling 
(ii) for other than Item (i) 

(b) with pavement of brick or unreinforced 
concrete 


Nil 
Nil 
Nil 


100 
300 
50t 


2 Subject to vehicular loading — 

(a) other than roads 

(i) without pavement 
(ii) with pavement of 

(A) reinforced concrete for heavy 
vehicular loading 

(B) brick or unreinforced concrete 
for light vehicular loading 

(b) roads 

(i) sealed 
(ii) unsealed 


300 
Nilf 
Nilt 

300 
300 


450 
100t 
75t 

5Q0t 

500t 


3 Subject to construction equipment loading 
or in embankment conditions 


300 


500* 



* Includes a depth of overlay above the top of the pipe of not less than 50 mm thick. 

t Below the underside of the pavement. 

t Subjecttocompliance with AS 1 762, AS/NZS 2566.1 , AS 3725 or AS 4060. 
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5.6.1 1.12 Installation near and under buildings 

A drain in close proximity to footings or foundations shall comply with the 
following: 

(a) Where such a drain passes under a strip footing, its angle of 
intersection with the footing in the horizontal plane shall not be less than 
45°, and the minimum clearance between the top of the drain to the 
underside of the footing shall be 25 mm. 

(b) If such a drain is laid through footings or walls, other than external walls 
below ground, it shall be installed with an annular space of not less that 
25 mm filled with a liner of flexible material. 

(c) Such a drain may be laid through below-ground external walls, provided 
that— 

(i) two flexible joints are provided externally within 800 mm of the 
external face of the wall, and such joints are not less than 600 mm 
apart; and 

(ii) the penetration of the wall is made watertight. 

(d) Where such drain is to be laid parallel to a footing, the trench shall be 
located as follows: 

(i) In Australia — 

(A) for single dwellings, as shown in Figure 5.7; and 

(B) for all others, as determined by a suitably qualified competent 
person. 

(ii) In New Zealand, as specified in E1/AS1. 

(e) Requirements for pile systems shall be determined by a suitably 
qualified competent person. 
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SOIL TYPE 


EMBANKMENT SLOPES H:L 


Compacted fill 


Cut 


Stable rock (A*) 
Sand (A*) 
Silt(Pt) 

Firm clay 

Soft clay 

Soft soils (Pt) 


2:3 

1:2 
1:4 

1:2 
Not suitable 
Not suitable 


8:1 
1:2 
1:4 

1:1 

2:3 

Not suitable 



* Most sand and rock sites with little or not ground movement from moisture changes. 

t Sites include soft soils, such as soft clay or silt or loose sands; landslip; mine 

subsidence; collapsing soils; soils subject to erosion; reactive sites subject to abnormal 

moisture conditions or sites which cannot be classified otherwise. 

NOTE: This Table has been taken from the BOA Housing Provisions and users of this 

Standard should satisfy themselves that the Table is still relevant and has not been 

amended. 

FIGURE 5.7 TYPICAL FOOTING DETAIL 

5.6.11.13 Water-charged ground 

Excavation in water-charged ground shall be in accordance with the 
following: 

(a) The water level shall be lowered below the bottom of the proposed 
trench and maintained at that level during construction, including the 
placing of trench fill. 

(b) Dewatering shall be carried out by pumps and spearheads or similar 
devices. The removed water shall discharge to a location where it shall 
not cause a nuisance or damage, and in no case shall it discharge, 
either directly or indirectly, into any sanitary sewer. 

5.6.11.14 Unstable grounds 

Unless otherwise authorized by the regulatory authority, where excessive soil 
movement due to filled, unstable or water-charged ground may affect the 
performance of any site stormwater drain or subsoil drain, then such drain 
shall be installed in accordance with the plans and specifications, based on a 
geotechnical report and calculations, prepared by a suitably qualified 
competent person. 
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5.6.11.15 Corrosive areas 

Buried metal pipes and fittings in corrosive areas shall be externally 
protected by — 

(a) an external protective coating; 

(b) sealed polyethylene sleeving; or 

(c) continuous wrapping with petrolatum taping material. 

NOTE: Corrosive areas contain compounds consisting of magnesium oxychloride 
(magnesite) or its equivalent, coal wash, sodium chloride (salt), ammonia or 
materials that could be detrimental to the installation. 

5.6.11.16 Connections to pits and arresters 

Where a site stormwater drain passes through the wall of a pit or arrester 
that is more than 1 m deep, two flexible joints shall be located on such drain 
within 800 mm of the outer face of the structure, and not more than 600 mm 
apart. 
NOTE: For details of an arrester, see AS/NZS 3500.3.2. 

5.6.12 Re-use of materials 

Existing surface drains and rising mains shall not be re-used following 
redevelopment of, or major alterations or additions to, a site unless each 
complies with Clause 5.3. 

5.6.13 Paved surfaces 

Typical gradients for paved surfaces with areas exceeding 200 m^, which 
form part of a surface drainage system, shall be as given in Table 5.8. 

5.6.14 Reflux valves 

5.6.14.1 installation 

A reflux valve shall be installed — 

(a) when the network utility operator has determined a surcharge level at a 
gravitational point of connection that is above — 

(i) any floor or basement level; or 

(ii) if appropriate, any paved or unpaved area; or 

(b) where the surcharge outlet is omitted. 

5.6.14.2 Location 

Reflux valves and reflux valve chambers shall be located — 

(a) wholly within the property; and 

(b) in a stormwater pit unless such valve is — 

(i) above the finished surface level and can be maintained from this 
level; or 

(ii) within a building and accessible with clear space above so that it 
may be maintained. 

NOTE: Reflux or non-return valves allow flow in one direction only, permitting 
stormwater to flow from a property but preventing backflows due to surcharging of 
the downstream stormwater drainage network. 
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TABLE 5.8 
TYPICAL GRADIENT LIMITS FOR PAVED SURFACES 



Drained area 


Access 
roads 


Paved areas 


Footpaths 


Longitudinal gradient or 
fall 


1:10 max* 


— 


~ 


Road crossfall or average 
camber 


1:40 normal 


1:60 min. 


1:30 max, 
1:40 min. 


Kerb channels 
-without concrete gutter 
-with concrete gutter or 
high-class surfacing 


1:150 min. 
1:200 min. 


1:150 min. 
1:200 min. 


— 


Super elevation for road 
curves not exceeding 
100 m radius 


1:25 max. 




" 



* The first 10 m of an access road from its junction with a major road or 
public highway should have a gradient of not more that 1:30. 
NOTE: Except for longitudinal gradient or fall, the typical gradient limits 
are taken from BS 6367. 

5.6.15 Inspection openings 

5.6.15.1 Location 

Where required, inspection openings for the maintenance of site stormwater 
drains shall be extended to and capped at the finished surface level and be 
installed at — 

(a) each point of connection; 

(b) even spacings not more than 30 m apart; 

(c) each end of any inclined jump-up which exceeds 6 m in length; 

(d) each connection to an existing site stormwater drain; and 

(e) at any change of direction greater than 45°. 

Inspection openings may be replaced by an inlet or stormwater pit. 

5.6.15.2 Size 

The nominal size of inspection openings for site stormwater drains shall be 
as follows: 

(a) For nominal pipe sizes less than or equal to DN 150, the same size as 
the site stormwater drain. 

(b) For nominal pipe sizes greater the DN 150, not less than DN 150. 

5.6.15.3 Access 

Access to below ground inspection openings shall be either by — 

(a) a stormwater pit; or 

(b) a sealed riser terminated at ground level or floor level in an accessible 
position. 
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5.6.15.4 Plugs or caps 

Inspection openings and unused sockets shall be sealed with airtight 
removable plugs or caps fitted with an elastomeric seal and securely held in 
position by a clip, strap or threaded connection. 

When a plug or cap with an elastomeric seal is removed, a new seal shall be 
fitted before it is replaced. 

5.6.16 Stormwater pits and inlet pits 

5.6.16.1 Purpose of stormwater pits 
Stormwater pits are installed — 

(a) to provide access to and, where appropriate, maintenance of— 

(i) junctions, changes of gradient and changes of direction of surface 
water drains; 

(ii) inspection openings within buildings; 

(iii) reflux valves; or 

(iv) flap valves fitted at the downstream ends of subsoil drains; and 

(b) where appropriate, to operate as an inlet pit. 

5.6.16.2 Purpose of inlet pits 
Inlet pits are installed — 

(a) to permit the collection and ingress of stormwater to a surface water 
drain; 

(b) where necessary, to operate as a surcharge outlet; or 

(c) when the point of connection is a street kerb and gutter and the 
diameter of the site stormwater drain is larger than DN 100 (see 
Figure 5.8). 

NOTE: A sump similar to that shown in Figure 5,8 should be provided adjacent to 
the property boundary to provide transition to smaller pipes or conduits passing 
under the footpath, 

Property boundary 



Larger than '"'^^ P'* ^'^^ | 
[-jfsj -|QQ sump and mesh I 
\ screen (optional) ! 



Kerb 




-Multiple DN 75 or 
DN 100 pipes or 
rectangular conduits 



FIGURE 5,8 TYPICAL ARRANGEMENT OF INLET PIT AND FOOTPATH 

CROSSING 



COPYRIGHT 



255 



AS/NZS 3500.5:2000 



5.6.16.3 Dimensions of stormwater and inlet pits 

Minimum internal dimensions for stormwater and inlet pits are given in 
Table 5.9. 

TABLE 5.9 

MINIMUM DIMENSIONS FOR STORMWATER 
AND INLET PITS 









millimetres 




Minimum internal dimensions 


Depth to invert 
of outlet 


Rectangular 


Circular 




Width 


Length 


Diameter 


<600 
>600 <900 
>900 <1200 

>1200 


450 
600 
600 

900 


450 
600 
900 

900 


600 
900 
1000 

1000 



5.6.16.4 Falls across pits 

The positions of inlet and outlet pipes for pits in site stormwater drains shall 
be selected to minimize head losses, and to facilitate the flushing of 
sediment from pits. The following requirements shall apply: 

(a) Where possible, inlet pipes shall be pointed directly at the pit outlet, to 
assist the passage of flow and reduce turbulence. 

(b) Pits without a sump, as shown in Figure 5.9(a), shall have the floor 
graded to fall at least 20 mm between the inverts of the inlet and outlet 
pipes. Sump pits shall have a flat floor, but a fall of at least 20 mm 
between pipe inverts, as shown in Figure 5.9(b). 

5.6.16.5 Inlets 

Grating or slotted kerb inlets of sufficient size to admit the flows shall be 
provided. Where pits act as surcharge outlets, the provisions of Clause 5.6.4 
shall apply. 

For concrete-paved areas care should be taken that construction or 
expansion joints do not coincide with the lines of collecting channels and do 
not cross areas in which ponding occurs at sag inlets. Gratings shall be set 
5 mm below the levels of surrounding paved areas to allow for settlement 
after construction. 

Frames of grating or inspection covers on pits in areas subject to vehicular 
traffic shall be bedded using good quality mortar with low-water content on 
well-built masonry or concrete walls. Time shall be allowed for the bedding to 
develop sufficient strength before a grating or cover is subjected to traffic. 

5.6.16.6 Junction s in dra ins 

See Section 4 Clause 4.24 for method of joining drains to each other. 
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Inlet pip 



Fall ^20 mm- 



(a) Pit without sump 



Inlet pipe 



Fall ^20 mm- 



Outlet pipe 



(b) Sump pit 



FIGURE 5.9 PIT ARRANGEMENTS 

5.6.17 Disconnection 

Where a disused surface water drain is to be disconnected, the following 
requirements apply; 



(a) 
(b) 



Where the disconnection is in water-charged ground, dewatering shall 
be carried out in accordance with Clause 5.6.11.13. 



Disconnection shall be made at either the point of connection to the 
external stormwater drainage network or the connection to the works 
remaining. 

(c) Extraneous water, soil, sand, rock or other substances shall not be 
permitted to enter the surface water drain or external stormwater 
drainage network downstream of the disconnected section. 

(d) Surface water drains shall be made watertight using a cap or plug, and 
sealed in a manner appropriate to the material remaining in use. 

5.6.18 Testing 

Surface water drains and main internal drains under buildings shall be tested 
for compliance with Clause 5.8. 

5.7 SUBSOIL SYSTEMS 

5.7.1 Purpose 

The purpose of the subsoil systems is to drain away groundwater and, 
possibly, surface water in the vicinity of buildings in order to — 

(a) increase the stability of the ground and footings of buildings by inducing 
a more stable moisture regime and reducing foundation movements due 
to variations in the soil moisture content; 

(b) mitigate surface water ponding and waterlogging of soils by lowering 
water tables; 

(c) alleviate ground water pressures likely to cause dampness in internal 
parts of a building below ground or damage to foundations of buildings, 
other structures or pavements; 

(d) increase soil strength by reducing its moisture content; and 
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(e) prevent damage, where applicable, due to frost heave of subsoil. (This 
applies to sites 1000 m or more above sea level generally, and 900 m 
above sea level in Tasmania.) 

5.7.2 Investigation and design 

NOTES: 

1 Only in a very limited number of situations can the need for subsoil drainage 
be identified without detailed subsurface investigations involving excavations, 
field observations and soil tests. One important factor indicating a need for 
subsoil drainage is the presence of a watertable high enough to have an 
adverse effect on the development. 

2 In clay soils, subsoil systems can alter long-term soil moisture regimes so that 
building foundations are adversely affected by removing water, or in some 
cases by introducing water. In such conditions, subsoil systems should only 
be used where there are no other options for solving a dampness problem, 

3 Consideration should be given to the possible effects of intermittent or 
permanent reduction in groundwater levels on adjacent lands. In soils with a 
clay content exceeding 20%, lowering water tables can cause soil shrinkage 
and damage to structures, AS 2870 recommends against placing subsoil 
drains too close to buildings on clayey soils, 

4 Because decisions are dependent on particular site or soil conditions, detailed 
design of such systems is complex and should be undertaken by a suitably 
qualified competent person. 

5 For further information see AS/NZS 3500,3.2 

5.7.3 Products and joints 

Products and joints for subsoil systems shall comply with Clauses 5.3 and 
5.4, as appropriate. 

5.7.4 Protection of works 

Whenever the ground is opened for any purpose, within or in proximity to a 
property, all measures necessary shall be taken to protect the subsoil 
drainage systems from damage during the course of such work, and to 
prevent the entry of — 

(a) soil, sand, or rock; 

(b) sewage, including the contents of any septic tank, or trade waste; or 

(c) any other substance that would damage or impede the operation of the 
stormwater drainage network. 

5.7.5 Re-use of materials 

Existing subsoil drainage system components shall not be re-used following 
redevelopment of, or major alterations or additions to, a site unless each is 
constructed with materials and products complying with Clause 5.3. 

5.8 TESTING 

5.8.1 Downpipes and drains within or under buildings 

Downpipes and drains within or under buildings shall be tested in accordance 
with Clause 5.8.3 
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5.8.2 Test criteria 

5.8.2.1 Downpipes within buildings 

Downpipes within buildings shall be free of leaks when subject to either — 

(a) water test at a pressure of a head of water equal to the lesser of 10 m 
or the length of the downpipe for a period of not less than 10 min; or 

(b) air test at a pressure of not less than 30 kPa for a period of not less 
than 3 min. 

5.8.2.2 Surface water drains and main Internal drains 

Surface water drains and main internal drains shall be free of leaks when 
subjected to either of the following: 

(a) Water test (see Clause 5.8.3.1) The leakage rate shall not to exceed 
the relevant value given in Table 5.10 for a pressure within the range 
1 .5 m to 3.0 m head of water maintained for a period of not less than — 

(i) 10 min for precast concrete (steel reinforced) and vitrified clay 
(ceramic) products; or 

(ii) 5 min for all other authorized products. 

(b) Air test (see Clause 5.8.3.2) A pressure of not less than 30 kPa for a 
period of not less than 3 min shall be applied. Then, after disconnection 
of the pressure source, the period for a pressure drop from 25 kPa to 
20 kPa shall exceed the relevant value given in Table 5.11. 

5.8.2.3 Rising mains 

Rising mains shall be free of leaks when subject to a water test at a pressure 
of not less than twice the shut-off head, of the pump connected to the rising 
main, for a period of not less than 10 min. 

TABLE 5.10 
MAXIMUM LEAKAGE RATE 



Material 


Maximum leakage rate 

per 30 m length 

L/minute 


Precast concrete (steel reinforced) 
and vitrified clay (ceramic)* 

All other authorized (see Clause 5.3) 


DN/100 
Nil 



* The nominal diameter expressed in millimetres is divided by 100 to give 
the maximum leakage rate per 30 m length of pipe. 

TABLE 5.11 
MINIMUM PERIOD FOR PRESSURE DROP 



Nominal size 

DN 


Minimum period for pressure 

drop from 25 kPa to 20 kPa, 

minutes 


100 to 225 
300 to 450 


1.5 
3.0 



259 AS/NZS 3500.5:2000 

5.8.3 Procedure 

5.8.3.1 Wateriest 

The procedure for the water test is as follows: 

(a) The head of water on any section of drain shall not exceed 3 m. 

(b) The test shall be applied by — 

(i) sealing all openings except the top of the section of the below- 
ground drain to be tested; 

(ii) filling the below-ground drain with water to the highest level in that 
section; and 

(iii) maintaining the water at this level for a period of — 

(A) 10 min for vitrified clay drains, by the addition of measured 
quantities of make-up water as set out in Item (c); or 

(B) 5 min for drains of any other material. 

(c) The test is considered to be successful if the quantity of make up 
water — 

(i) does not exceed 1 L per 30 m length of DN 100 vitrified clay 
drains; 

(ii) does not exceed 1.5 L per 30 m length of DN 150 vitrified clay 
drains; or 

(iii) is zero during the test period for drains of other materials. 

5.8.3.2 Air test 

The procedure for the air test is as follows: 

(a) The air pressure test shall consist of applying a pressure of 30 kPa to 
the drain and holding this pressure for 3 min to allow the air temperature 
to stabilize. 

(b) The air supply shall then be shut off and the time taken for the pressure 
in the pipe (to drop from 25 kPa to 20 kPa) shall be measured. 

(c) The drain is considered to have passed the test if the time taken is 
greater than 1.5 min for pipes of size DN 225 or smaller; or 3.0 min for 
pipes of sizes DN 300 and DN 375. 

5.9 RAINFALL INTENSITIES FOR AUSTRALIA AND NEW ZEALAND 

5.9.1 Australia 

Five minutes duration rainfall intensities for an ARI of 20 years for any place 
in Australia may be determined from Figures 5.10, 5.11, 5.13, 5.15, 5.17, 

5.19 and 5.21. 

Five minutes duration rainfall intensities for an ARI of 100 years for any place 
in Australia may be determined from Figures 5.10, 5.12, 5.14, 5.16, 5.18, 

5.20 and 5.22. 
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5.9.2 New Zealand 



Ten minutes duration rainfall intensities for an AR! of 10 year for any place in 
New Zealand may be determined from Figures 5.23 and 5.25. 

Ten minutes duration rainfall intensities for an ARl of 50 year for any place in 
New Zealand may be determined from Figures 5.24 and 5.26. 

5.9.3 Selected place references in Australia 

For selected places in Australia, the latitude and longitude are given in 
Table 5.13. 

TABLE 5.13 
SELECTED PLACE REFERENCES 



Place 


Latitude 


Longitude 


Place 


Latitude 


Longitude 




south 


east 




south 


east 


Abydos 


21.47" 


118.92° 


Ceduna 


32.13° 


133.68° 


Adelaide CBD 


34.93° 


138.60° 


Charleville 


26,41° 


146.24° 


Albany 


35.03° 


117.88° 


Charters Towers 


20.08° 


146.26° 


Albury 


36.08° 


146. 9r 


Cloncurry 


20.71° 


140.51° 


Alice Springs 


23.70° 


133.88° 


Coffs Harbour 


30.30° 


153,12° 


Arkaroola 


30.32° 


139.33" 


Collie 


33.36° 


116.16° 


Armidale 


30.50° 


151.67° 


Cooma 


36,23° 


149,11° 








Coonabarabran 


31.28° 


149.27° 


Bacchus Marsh 


37.68° 


144.44° 


Cowra 


33.84^ 


148.69° 


Ballarat 


37,56° 


143.86° 








Batemans Bay 


35.71° 


150.18° 


Dampier 


20.66° 


116.71° 


Bathurst 


33,42° 


149.56° 


Darwin 


12.46° 


130,84° 


Benalla 


36.55° 


145.98° 


Deloraine 


41.53° 


146.65° 


Biloela 


24.40° 


150. 5r 


Derby 


17.31° 


123.63° 


Bowral 


34.48° 


150.42° 


Dorrigo 


30.34° 


152,71° 


Bridgewater 


42,74° 


147.24° 


Dover 


43.31° 


147.01° 


Brisbane CBD 


27.47° 


153.03° 


Dubbo 


32,35° 


148,61° 


Broken Hill 


31,93° 


141.47° 








Broome 


17.96° 


122.24° 


Emerald 


23,52° 


148.16° 


Bunbury 


33.33° 


115,64° 








Bundaberg 


24,87° 


152.35° 


Flinders Island 


40.03° 


148.05° 


Burnie 


41.05° 


145.91° 


Forbes 


33,38° 


148,00° 


Cairns 


16.93° 


145.78° 


Geelong 


38,15° 


144,36° 


Canberra CBD 


35,28° 


149.12° 


Geraldton 


28.78° 


114,61° 


Cape York 


11,45° 


142,43° 


Glen Innes 


29.74° 


151.74° 


Carnarvon 


24.89° 


113,66° 


Goondiwindi 


28,55° 


150.30° 


Casino 


28.87° 


153.05° 


Gosford 


33.43° 


151.34° 



(continued) 
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TABLE 5.13 {continued) 






Place 


Latitude 


Longitude 


Place 


Latitude 


Longitude 




south 


east 




south 


east 


Goulburn 


34.76° 


149.72° 


Newcastle 


32.93° 


151.78° 


Gympie 


26.19° 


152.66° 


Newman 


23.36° 


119.73° 








New Norfolk 


42.78° 


147.06° 


Halls Creek 


18.23^ 


127.66° 


Noosa 


26.41° 


153.09= 


Hamersley 


31.85° 


115.79° 


Nowra 


34,88° 


150.60° 


Hamilton 


37,76° 


142,01° 


Nuriootpa 


34.48° 


138.99° 


Healesville 


37.65° 


145.52° 








Hillside 


33.58° 


150.97° 


Orange 


33.29° 


149.10° 


Hobart (CBD) 


42.88° 


147.33° 


Orbost 


37.71° 


148,46° 


Horsham 


36.71° 


142.20° 








Hughenden 


20.84° 


144,20° 


Perth CBD 


31.95° 


115.86° 








Port Augusta 


32.49° 


137.76° 


Innisfail 


17.52° 


146,03° 


Port Hedland 


20,31° 


118.57° 


Inverell 


29.78° 


151.11° 


Port Macquarie 


31.43° 


152,91° 








Port Pirie 


33.18° 


138.00° 


Kalgoorlie 


30.75° 


121.47° 


Proserpine 


20.40° 


148.58° 


Katanning 


33.68° 


117.55° 








Katharine 


14.46° 


132.30° 


Queenstown 


42.08° 


145.57° 


Kempsey 


31.08° 


152.84° 








Kiama 


34.67^ 


150.85° 


Robertson 


34.59° 


150.59° 


Kiandra 


35.48° 


148.87° 


Rockhampton 


23.38° 


150.51° 


Kingaroy 


26.55° 


151.84° 


Roma 


26.57° 


148.80° 


Kingston 


42.98° 


147.31° 


Roy Hill 


22.60° 


119.95° 


Korumburra 


38.43° 


145.82° 








Kununurra 


15.77° 


128.74° 


Scottsdale 


41.16° 


147.52° 








Singleton 


32,61° 


151.17° 


Lakes Entrance 


37,88° 


147.99° 


Soreii 


42.79° 


147.56° 


Launceston 


41.44° 


147.14° 


Southport 


27.97° 


153.41° 


Lismore 


28.81° 


153.28° 


Stawell 


37.06° 


142.78° 


Lithgow 


33.48° 


150,13° 


St Helens 


41.32° 


148.24° 


Longreach 


23,45° 


144.25° 


St Marys 


41.58° 


148.18° 








Swansea 


42.12° 


148.07° 


Mackay 


21.15° 


149.19° 


Sydney (CBD) 


33,87° 


151.21° 


Maitland 


32.74 = 


151,56° 








Marble Bar 


21.17° 


119.74° 


Taree 


31.91° 


152.46° 


Mareeba 


16.99° 


145.42° 


Tom Price 


22.69° 


117,79° 


Meekatharra 


26.60° 


118,50° 


Toowoomba 


27.56° 


151.96° 


Melbourne CBD 


37,82° 


144.96° 


Townsville 


19.26° 


146.82° 


Merimbula 


36.89° 


149.91° 


Tweed Heads 


28.17° 


153.54° 


Mildura 


34.19° 


142.16° 








Mittagong 


34.45° 


150.45° 


Warwick 


28.22° 


152.03° 


Morweii 


38,24° 


146.40° 


Weipa 


12.63° 


141.88° 


Mt Barker 


35.07° 


138.86° 


Wittenoom 


22.24° 


118.33° 


Mt Gambier 


37.83° 


140.78° 


Wollongong 


34.43° 


150.89° 


Mtlsa 


20.73° 


139.49° 


Wonthaggi 


38.61° 


145,59° 


Mt Morgan 


23.65° 


150.39° 


Wyong 


33.29° 


151.42° 


Mt Wellington 


42,90° 


147.23° 








Mullumbimby 


28.56° 


153.50° 


Yorketown 


35.02° 


137.60° 


Mundaring 


31.90° 


116.16° 








Murray Bridge 


35.12° 


139.27° 








Murwillumbah 


28.33° 


153.39° 








Muswellbrook 


32.27° 


150.89= 
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Prepared from CDIRS by Hydrometeorologicai Advisory Service, Melbourne 
©Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.10 LOCATION OF AREAS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, IVlelbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.1 1 AREA 1 —RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
AND AN ARI OF 20 YEARS 
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Prepared from CDIRS by Hydrometeoroiogical Advisory Service^ Melbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.12 AREA 1 —RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
AND AN ARI OF 1 00 YEARS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, Melbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.13 AREA2— RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
ANDAN ARI OF 20 YEARS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, Melbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.14 AREA2— RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
ANDANARI OF 100 YEARS 
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Prepared from CDIRS by H yd rometeoro logical Advisory Service, Melbourne 
© Commonweaitii of Australia, Bureau of meteorology, 1 991 



FIGURE 5,15 AREA 3— RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
AND AN ARI OF 20 YEARS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, Melbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5,16 AREA3 — RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
ANDAN ARI OF 100 YEARS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, iVielbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5,17 AREA4— RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
ANDAN ARI OF 20 YEARS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, Melbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.18 AREA4— RAINFALL INTENSITIES {mm/h) FOR 5 MIN DURATION 
ANDAN ARI OF 100 YEARS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, iVlelbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.19 AREAS— RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
ANDAN ARI OF 20 YEARS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, Melbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.20 AREA 5 — RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
ANDAN ARI OF 100 YEARS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, Melbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.21 AREA 6— RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
ANDAN ARI OF 20 YEARS 
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Prepared from CDIRS by Hydrometeorological Advisory Service, Melbourne 
© Commonwealth of Australia, Bureau of meteorology, 1991 



FIGURE 5.22 AREA 6— RAINFALL INTENSITIES (mm/h) FOR 5 MIN DURATION 
ANDANARI OF 100 YEARS 
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Rainfall intensities (mnn/h)« 10m lOy ARI 




Prepared by The National Institute of Water and Atmospheric Researcli Ltd, New Zealand 



FIGURE 5.23 NORTH ISLAND — RAINFALL INTENSITIES (mm/h) FOR 10 MIN 
DURATION AND AN ARI OF 10 YEARS 
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Rainfall Tntens'tles (mm/h)' 10m 50y ARI 




Prepared by The National Institute of Water and Atmospheric Research Ltd, New Zealand 



FIGURE 5.24 NORTH ISLAND— RAINFALL INTENSITIES (mm/h) FOR 10 MIN 
DURATION AND AN ARI OF 50 YEARS 
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Rainfall intensities (mm/h)' 10m lOy ARI 




Prepared by The National Institute of Water and Atmospheric Research Ltd, New Zealand 



FIGURE 5.25 SOUTH ISLAND — RAINFALL INTENSITIES (mm/h) FOR 10 MIN 
DURATION AND AN ARI OF 1 YEARS 
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Rainfall intensities (mm/h)« lOm 50y ARl 




Prepared by The National Institute of Water and Atmospheric Research Ltd, New Zealand 



FIGURE 5.26 SOUTH ISLAND— RAINFALL INTENSITIES (mm/h) FOR 10 MIN 
DURATION AND AN ARl OF 50 YEARS 
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APPENDIX 5A 

STORMWATER DRAINAGE INSTALLATION PLANS 

(Informative) 

5A1 SCOPE 

This Appendix sets out guidelines for information that may be included in 
stormwater drainage installation plans. 

Where requested these plans may comprise — 

(a) a roof plan for all buildings to be fitted with a roof drainage system; 

(b) a site plan; and 

(c) where applicable, a catchment plan and soil water management plan. 

5A2 ROOF PLAN 

Roof plans should be drawn to a scale not smaller than 1:100 and show — 

(a) extent and slope of roofs for each building and details of any adjacent 
parapets or vertical walls; and 

(b) proposed layout, sizes and, as applicable, gradients of gutters, 
downpipes, and rainheads. 

5A3 SITE PLAN 

Site plans should be drawn to a scale not smaller that 1:500 and in Australian 
Height Datum (AHD), or, in New Zealand to the datum authorized by the 
network utility operator and show — 

(a) boundaries and topography of the property, i.e. spot levels or contours 
to the appropriate datum; 

(b) location of all existing and proposed buildings and the levels of ground 
and basement floors, to the appropriate datum; 

(c) location(s) and invert level(s) of the point(s) of connection for the 
property; 

(d) proposed layout, sizes, invert levels and gradients of the elements, 
including overflow paths for the major storm, of the surface water 
drainage system; and 

(e) proposed layout and sizes of elements of the subsoil drainage system. 

5A4 CATCHMENT PLAN 

Catchment plans should be drawn to a scale not smaller than that authorized 
by the network utility operator and show 

(a) boundaries of the property; and 

(b) limits and topography of the catchment area(s) draining to the property, 
to the appropriate datum. 
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APPENDIX 5B 

GUIDANCE ON EAVES GUTTER DESIGN 

(Informative) 

5B1 Effective cross-sectional area of eaves gutters 

Effective cross-sectional areas of eaves gutters should be supplied by 
manufacturers. The effective cross-sectional area for eaves gutters is as 
follows: 

(a) With external bracket, the internal cross-sectional area beneath a line 
10 mm below the overflow, e.g., front bead of the gutter, bottom of 
overflow slots or back overflow. 

(b) With internal bracket, as for Item (a) less the allowance for the effects of 
the brackets, determined by the manufacturer. 

5B2 Need for larger profile eaves gutters 

Some factors for consideration that could require larger profile eaves gutters 
are as follows: 

(a) Large trees near buildings. 

(b) Frequent hail. 

(c) Long, steeply pitched roof catchments. 

(d) Frequent airborne debris. 

Larger eaves gutters profiles are easy to clean and have a larger drainage 
capacity for stormwater. They also permit the use of fewer but larger 
downpipes, which are less likely to block up. 

Small eaves gutter profiles are more suitable for areas with low rainfall 
intensities and roofs with small catchment areas (often complex roof 
designs). 

Care should be taken when using concealed eaves gutters to ensure that 
provision is made for overflow (see Figure 5.3, Example 6). 

5B3 Number of downpipes 

The method of calculating the number of downpipes requires a rounding up 
to a whole number of downpipes (see STEP 6 of the design method). On a 
complex building, the next whole number may not be suitable. Extra 
downpipes may be needed as it is not always possible to achieve 
approximately equal catchment areas. 

584 Maximum design flow 

The maximum design flow in any eaves gutter is 6.38 L/s (see Figure 5.2) 
from the maximum catchment area of 100 m^. 
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Allowance may need to be made for increased maximum design flow for low 
pitched bow over roofs that are exposed to heavy rain and strong winds that 
blow stormwater over the apex of the roof onto another catchment, producing 
larger flows than those calculated. 

5B5 Selected gradient of eaves gutters 

Eaves gutters with gradients of less than 1:500 are considered flat and drain 
stormwater less efficiently than gutters with gradients greater than 1:500. Flat 
eaves gutters use the upper part of the design graph in Figure 5.2. Gutters 
with gradients equal to or greater than 1:500 use the lower part of the graph. 

Where possible, valley gutter inflow positions should be selected as high 
points. However, as there are no high points for flat eaves gutters to define 
the catchment areas for each downpipe and eaves gutter section, halve the 
total catchment area between adjacent downpipes to effectively create 
imaginary high points somewhere between the selected downpipes. 

Buildings built on reactive soils (high clay content) can experience significant 
movement between dry and wet seasons. When soil movements are uneven 
over the whole of the building site, then gradients in eaves gutters may be 
easily lost (see requirements of Clause 5.5.12.2). 
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APPENDIX 5C 

DESIGN EXAMPLES 

(Informative) 

5C1 EAVES GUTTERS— WORKED EXAMPLE 

5C1.1 Problem 

A house is to be constructed at Bathurst, NSW. The dwelling is given in 
Figure 5.27. It is assumed for this example that gutter overflow is likely to 
cause significant damage. 



9 

4 



(Roof plan area = (15 x 8 = 120) + (4 x 6 = 24) = 144 m^) 
DIMENSIONS IN METRES 

FIGURE 5.27 DWELLING PLAN FOR BATHURST 

5C1.2 Solution 

STEP 1 Determine 5 mJn/20 year ARI for the locality 

The Rainfall Intensity for this locality is (see Figures 5.13 and 5.28) 
Rainfall intensity = 145 mm/hr 
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FIGURE 5.28 RAINFALL INTENSITY FOR BATHURST (APPLICATION OF 

FIGURE 5.13) 

STEP 2 Determine total roof catchment area 

The house has a roof with a pitch of 23.5°. The plan dimensions of the roof 
are shown below. To determine the roof catchment, multiply the slope factor 
for 23.5° from Figure 5.1 (see Figure 5.29 below) by the roof plan area. 
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The slope factor (F) = 1.22 From Figure 5.27, the roof plan area = 144 m^ 
The roof catchment area = F x roof plan area = 1.22 x 144 = 175 m^ 



SLOPE OF ROOF 1 ; nn 



00 r^ uD 

d do 



1.8 




-^ 


















/ 






















" 


















i/l 


1.7 








































/ 


/ 








































/ 




1.6 






































/ 








































/ 








1.5 
1.4 
1.3 


































/ 
























/ 


/ 






















/ 




























A 
























1.22 

1.2 


.^ „ 

















y 


/ 


































y 


y 


/ 






























1,1 




^ 


^ 


/ 




— 


[— 


- 




— 


— 


— 


— 


— 


— 


— 


— 


-- - 


^ 


— 




1 
( 


} t 


3 1 





1 


5 


2 





2 


5 


3 





3 


5 


4 





4 


5 


5 


L 




5 


5 



23.5 

SLOPE OF ROOF DEGREES 

FIGURE 5.29 APPLICATION OF FIGURE 5.1 CATCHMENT AREA — 
SLOPE FACTOR 

STEP 3 Select eaves gutter and gutter slope 

The selected eaves gutter, from manufacturer's data, for this project is 
square fascia gutter with an effective cross-section area of 7300 mm^. The 
eaves gutter is to be installed with a slope of 1:500. 

Eaves gutter of 7300 mm^ and slope 1 :500, 
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STEP 4 Determine downpipe size 

The downpipe size is determined from Table 5.3. (Reproduced below as 
Table 5.13; the closest downpipe shapes and sizes for this gutter have been 
underlined.) 

Downpipe size = 100 mm dia. or 100 x 75 

TABLE 5.13 

APPLICATION OF TABLE 5.3— EAVES GUTTER- 
REQUIRED SIZE OF VERTICAL DOWNPIPE 



Maximum effective cross-sectional area 






of an eaves gutter {A^y, see 


Minimum nominal size of vertical 


AS/NZS 2179.1. 


dowr 


ipipe 


Nearest 100 mm^ 


mm 


Gradient 


Cross-! 


section 


1:500 and steeper 


Flatter than 1:500 


Circular 


Rectangular or 
square 


3 500 


4 700 


65 


65 X 50 


4 200 


5 600 


75 


65 X 50 


4 600 


6 200 


75 


75 X 50 


4 800 


6 400 


80 


75 X 50 


5 200 


7 000 


80 


100 X 50 


5 900 


7 900 


85 


100 X 50 


6 400 


8 600 


90 


100 X 50 


6 600 


8 900 


90 


75 X 70 


6 700 


9 000 


100 


75x70 


8 200 


11 000 


100 


100 X 75 


9 600 


12 900 


125 


100 X 75 


12 800 


17 100 


125 


100 X 100 


12 800 


17 200 


150 


100 X 100 


16 000 


21 500 


150 


125 X 100 


18 400 


24 700 


150 


150 X 100 


19 200 


25 800 


— 


150 X 100 


20 000 


26 800 


— 


125 X 125 



* Required effective cross-sectional area is obtained from Figure 5.2 
STEP 5 Determine allowable maximum catchment per downpipe 

To determine the allowable maximum catchment per downpipe for the 
selected eaves gutter go to Figure 5.2 (see Figure 5.30 below). Using the 
slope of the gutter and the Rainfall Intensity for Bathurst, start at point 'X' 
(7300 mm^) and follow the arrowheads via 145 mm/hr to catchment per 
downpipe. 

The allowable maximum catchment per downpipe is 53 m^ 
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EFFECTIVE CROSS-SECTIONAL AREA OF EAVES GUTTER"Me). ^000 mm^ 
FOR GRADIENTS FLATTER THAN 1 : 500 



9,4 10.7 12.0 13.4 14.7 16.0 17.4 18.7 20.1 21.4 22.7 24.1 




;0 4.0 5.0 6.0 7.0| 8.0 9.0 10,0 11.0 12.0 13.0 14.0 15.0 16,0 17,0 18,0 
X (7300 mm^) 

EFFECTIVE CROSS-SECTIONAL AREA OF EAVES GUTTER* (/^g), 1000 mm^ 
FOR GRADIENTS OF 1 ; 500 AND STEEPER 



0.68 1.0 2.0 3.0 4.0 5.0 6.0 6.38 

TOTAL FLOW IN EAVES GUTTER (L/s) 

FIGURE 5.30 APPLICATION OF FIGURE 5.2— REQUIRED SIZE OF EAVE 

GUTTERS 

STEP 6 Determine minimum number of downpipes 

To calculate the minimum number of downpipes, divide the roof catchment 
areas by the allowable maximum catchment per downpipe from Figure 5.2, 
then round up to a whole numbers of downpipes: 



Minimum number of downpipes = 



Roof catchment area 



Allowable maximum catchment per DP 
175 m' 



53 m' 
= 3.3 
Round up to a whole number of downpipes, therefore: 
Number of downpipes required = 4 

NOTE: For practical reasons the number of downpipes may need to be more than 
the minimum or a greater effective cross-sectional area selected at STEP 3, 

STEP 7 Determine average catchment area per downpipe 
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To calculate the average catchment per downpipe, divide the roof catchment 
area by the number of downpipes: 



Average catchment per downpipe ■ 



Roof catchment area 
Number of downpipes 
175 m' 



= 43.75 m' 

Average catchment per downpipe = 43.75 m"^ 

STEP 8 Divide the roof into approximateSy equal catchment areas and 

locate downpipe positions 

Divide the roof catchment area into 4 catchments (see Figure 5.31) and 
nominate the high points between downpipes. Check that the actual 
catchment areas are less than or equal to the allowable maximum catchment 
per downpipe. 

NOTE: There are many possibilities for downpipe positions. Valley gutters 
discharging to graded eaves gutters should be at high positions to allow 
stormwater to drain away from internal angles. Where possible, select downpipe 
positions close to main stormwater drains. Downpipe positions may be affected 
by minimum clearances to other devices. The allowable catchment from 
Figure 5.2 should never be exceeded. Water collected by the valley gutter will 
flow in both directions upon entering the eaves gutter at the high point. It is 
difficult to determine how much flows in each direction; however, this needs to be 
considered when checking catchment areas against the allowable maximum. The 
sub-catchment areas may not add exactly to the total catchment due to rounding 
off during calculations. 

All catchments are less than the allowable of 53 m^ from Figure 5.2. 



LEGEND: 

® = vertical downpipe 
HP = high point 
DP = downpipe 
*^ = roof drained 

by valley gulley 




DP-B 



DP-C 



DIMENSIONS IN METRES 



FIGURE 5.31 DWELLING PLAN WITH DOWNPIPE POSITIONS 
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STEP 9 Select an overflow measure if required 

It is assumed for this example that an overflow measure is required. 

The overflow measure selected for this project is Example 1, from Figure 5.3 
bead 20 mm below the top of the fascia board at the high point of the gutter 
(see Figure 5.32). 




DIMENSIONS IN MILLMETRES 



FIGURE 5.32 (EXAMPLE 1, FIGURE 5.3) 

STEP 10 Apply dimensions to figure 

The dimensions have been applied to Figure 5.33. 



Downpipes 100 mm bia. 
or 100 X 75 mm — ^ 



Selected eaves gutter 
XXX brand 7300 mm2 - 



Overflow measure, 
Example 1 of Figure 1 
(See Figure 32) — — -_ 

LEGEND: 

® = vertical downpipe 

HP = high point 

DP = downpipe 

* = roof drained 

by valley gulley 




DP-B 



DIMENSIONS IN METRES 



FIGURE 5.33 APPLICATION OF DIMENSIONS TO FIGURE 
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5C2 EAVES GUTTERS —DESIGN EXERCISE 

5C2.1 Problem 

On the following pages information for a project exercise is provided to allow 
the reader to practise designing eaves gutter systems (see Figure 5.34). A 
solution follows in Paragraph 5C2.2. 

EAVES GUTTER AND DOWNPIPE PROJECT 



Project name: 

Designer 

Locality 

Rainfall Intensity 20 year ARI 

Roof catchment area 

Selected eaves gutter and slope 

Downpipe size 

Allowable maximum catchment 
per downprpe 

Number of downpipes 

Actual maximum catchment per 
downpipe 

Downpipe and gutter high point 
(HP) positions on plan 

Selected overflow measure from 
Figure 5.3 



Lismore NSW Dwelling 



Lismore NSW 



Concealed eaves gutter 9600 mm 
1:500 fall 

Rectangular downpipes 



Overflow measure 
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NOTE: See Paragraph 5C2.2 for a solution 

DIMENSIONS IN METRES 

FIGURE 5.34 DESIGN EXERCISE FOR EAVES GUTTERS 
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5C2.2 Solution to design exercise for eaves gutters 

EAVES GUTTER AND DOWNPIPE PROJECT 

Lismore NSW Dwelling 

Solutions 

Lismore NSW 



Project name: 

Designer 

Locality 

Rainfall Intensity 20 year AR! 

Roof catchment area 

Selected eaves gutter and slope 

Downpipe size 

Allowable maximum catchment 
per downpipe 

Number of downpipes 

Actual maximum catchment per 
downpipe 

Downpipe and gutter high point 
(HP) positions on plan 

Selected overflow measure from 
Figure 5.3 



220mm/hr 

1.18 X 134=158 m^ 

Concealed eaves gutter 9600 mm^ 
1:500 fall 



100x75mm 




48.5 m' 




4 




43.7 m^ 




See Figure 


5.35 


See below 






Example 6 from Figure 5.3 



Overflow measure 
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* The water collected by the valley gutters will flow in both directions from the highpoint. if 90% of the water from 
the valley gutters flowed to the top right downpipe, the allowable maximum area of 48.5 m^ would be reached. 

DIMENSIONS IN METRES UNLESS OTHERWISE NOTED 



FIGURE 5.35 SOLUTION TO DESIGN EXERCISE FOR EAVES GUTTERS 

5C3 BOX GUTTER— WORKED EXAMPLE 

5C3.1 Problem 

A 6 m by 6 m garage is to be added to the house in the eaves gutter worked 
example (see Paragraph 501). The solution to the eaves gutter worked 
example is shown in Figure 5.36 with the proposed garage added. 
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The garage roof extends under the eaves of the South side of the house and 
is connected to the brick wall of the house under the eaves. The south wall of 
the garage is on the boundary line. The garage has a brick parapet on all 
sides and the dimensions include the width of the parapets. Provision has 
been made in the parapet design for a sloping roof of 5° sloping to the south 
and for a box gutter. The original eaves gutter drainage system is 
unchanged. 

Design the garage roof drainage system. 



Downpipes 100 mm dia 
or 100 X 75 mm 



Selected eaves gutter 
XXX brand 7300"mm2 



Overflow measure, 
Example 1 of Figure 1 
(See Figure 32 



LEGEND: 

® = vertical do\wnpipe 

HP = high point 

DP = downpipe 

* = roof drained 

by valley gulley 




®DP-B 



DP-C 



DIMENSIONS IN METRES 

FIGURE 5.36 BOX GUTTER DESIGN EXERCISE— GARAGE 

5C3.2 Solution 

Follow the method for design of small box gutters (see Clause 5.5.6.3). 

A site investigation shows that the stormwater drainage pipe on the east side 
of the house extends to the street. Drain the garage roof with a box gutter on 
the inside of the south wall. Place a rainhead and downpipe on the South 
East corner, which will connect to the east side stormwater drain. The roof 
will therefore slope to the south wall. 

STEP 1 Determine the rainfall intensity (/) 

The 5 min/100 year ARI rainfall intensity for Bathurst is 200 mm/hr. 
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STEP 2 Determine the roof catchment area (A) 

The plan area of the garage roof including the parapets is 6 m x 6 m = 36 m^. 
(This is conservative because nothing has been deducted for the catchment 
shielded by the overhanging eaves.) 

If the slope factor F = 1.04 for the 5° sloping roof is applied, the garage roof 

catchment area = 36 x 1.04 = 37.4 m^. 
NOTE; It is not necessary to apply a slope factor in this case because of the 
shielding of the parapets. Hence, this value is conservative, (See 
AS/NZS 3500.3.2 or HB 114 for more information.) 

It is possible for the eaves gutter to overflow to the garage roof due to either 
very high intensity storm bursts (more than 20 year ARI), or due to a 
blockage at E. In the latter case, discharge from the catchments A-B-C-D and 
C-D-E could overflow to the garage roof and, hence, to the box gutter. 

Select roof cladding that is capable of withstanding such overflow discharge 
(consult with cladding manufacturer if necessary). It might be necessary in 
some cases to seal side laps in the vicinity of the zone of impact at the top 
end of the garage roof. 

Catchment area parallelogram A-B-C-D = (4 x 3) x 1 .22 = 14.6 m^ 

Catchment area C-D-E = 6x3/2x1.22 = 1 1 .0 m^ 

Total catchment area = 37.4 + 14.6 + 11.0 = 63.0 m^ 

STEP 3 Determine the flow into the rainhead 

The design flow for the box gutter 

Q (L/s) = [A (m^) X / (mm/hr)] / 3600 (sec) 

Flow into the rainhead Q = 63.0 x 200/3600 = 3.5L/S 

STEP 4 Select the box gutter, rainhead and downpipe dimensions 

Go to Figure 5.5, select a flow of 4L/s. For a box gutter width Wbg = 200 mm, 
the minimum height of box gutter anywhere along its length h^ = 120 mm. 
Select rainhead dimensions /r = 130 mm and hr = 140 mm and a rectangular 
downpipe of 75 x 70. The downpipes on the eaves gutter of the main roof are 
larger (100 x 75), therefore select 100 x 75 downpipe to match. The values 
of ha, /r, /?r are minimum values only. 

Alternatively; 

(a) if Wbg =250 mm, /7a = 110 mm, /r = 115 mm and /?r= 140 mm; or 

(b) if iVbg =300 mm, h^ = 105 mm, /r = 110 mm and /?r= 140 mm, 

which may be preferred because of building constraints. 

The revised roof drainage layout is shown in Figure 5.37 and the dimensions 
of the box gutter, rainhead and downpipe in Figure 5.38. 
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Downpipes 100 mm d 
or 100 X 7 5 mm ■ 



Selected eaves gutter 
XXX brand 7300 mm2- 



Overflow measure, 
Example 1 of Figure 1 
(See Figure 32) — -^-^_ 

LEGEND: 

@ = vertical downpip^ 

HP = high point 

DP = downpipe 

* = roof drained 

by valley gulley 




-Rainhead 
/^ = 130 mm 
/ij.= 140 mm 
Downpipe 
100 X 75 mm 



DIMENSIONS IN METRES UNLESS SHOWN OTHERWISE 



FIGURE 5.37 ROOF DRAINAGE LAYOUT — GARAGE 
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Applies to full 
length of box gutter) 



h^ = 140 


J^ 


■:. 


'"■-\ 




^>- 






/r = 130 



DIMENSIONS IN MILLIMETRES 

FIGURE 5.38 DIMENSION OF BOX GUTTER, RAINHEAD AND DOWNPIPE 

5C4 SURFACE DRAINAGE— WORKED EXAIVIPLE 

5C4.1 Problem 

A house on an urban allotment with an area not exceeding 1000 m^ as 
shown in Figure 5.39 is to be located in Australia. Design the surface 
drainage system constructed with non-metal products. 

5C4.2 Solution 

C4.2.1 LaYOui 

The layout of the surface drainage system shown in Figure 5.39 has to 
comply with Clause 5.6.2.3 and have the site landscaped so that the 
overland flow path is directed away from the building; e.g. the cross-fall of a 
paved path along rear of the building is to be away from the building. 

C4.2.2 Surface water drains 

(a) For the surface water drains — 

(b) the minimum size, determined from Clause 5.6.3.2, is — 

(i) between a downpipe outlet and a stormwater or inlet pit, DN 90; 

(ii) between the stormwater, pits A and B, DN 150; and 

(iii) between pit B (see Clause 5.6. 16.2. (c)) and the street kerb, two 
DN 100; 
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(c) the minimum cover, determined from Table 5.7: is — 
(iv) within the property — 

(A) other than under the driveway, 100 mm; and 

(B) under the paved driveway, 75 mm below the underside of the 
pavement; and 

(v) outside the property under the paved footpath, 50 mm below the 
underside of the pavement; and 

(d) the minimum gradient, determined from Table 5.8 for Australia, is 
DIM 90, DN 100 and DN 150, 1:100. 

C4.2.3 Surface water pits 

For surface water pits — 

(a) the minimum internal dimensions, determined from Table 5.9, are at A 
and B, 450 mm x 450 mm (depth to invert of outlet less than 600 mm). 

(b) the minimum fall across each pit is 20 mm (see Figure 5.9(a)). 
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Exit to street kerb 



5 m 

1 1 I I I I 

Scale 



LEGEND: 
Downpipe, outlet 
Stormwater pit 
Site stormwater drain 



DIMENSIONS IN METRES 

FIGURE 5,39 STORMWATER DRAINAGE INSTALLATION PLAN 
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AMENDMENT CONTROL SHEET 
AS/NZS 3500.5:2000 



Amendment No. 1 (2002) 



REVISED TEXT 



SUMMARY: This Amendment applies to Clauses 1,2, 3,11, 3.11.1, 3.11.2, 3.11.3, 3.11.4, 3.11.5, 
3,11.6, 3.38 (new) and 3.38 (new) and Appendices 3A (new) and 3B (new). 

Published on 28 November 2002. 



Amendment No. 2 (2004) 



REVISED TEXT 



SUMMARY: This Amendment applies to the Title, Clause 3.38.2.2, and Figures 3, 21(a), 3.21(b), 
3.21(c), 3.21(d), 3.21(e), 3.21(f), 3.21(g). 

Published on 15 July 2004. 



Amendment No. 3 (2006) 



REVISED TEXT 



SUMMARY: This Amendment applies to Clauses 1.2, 1.4, 2.19.3, 2.19.5 (New), 3.11.7, and 3.38, 
and Table 2.8. 

Published on 27 February 2006. 



Amendment No. 4 (2006) 



CORRECTION 

SUMMARY: This Amendment applies to Figures 5.30 and 5.31 . 
Published on 27 July 2006. 
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